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CHAP.  1.  *.  ^ 

Of  the  Shell  of  TTeJiaceous  Ftjhes-.  • 

ON  E is  apt  to  combine,  very-diflimilar  ob- 
jedts  in  the 'fame  groupe,  when  hurried 
into  the  vortex  of  method.  No  two -animals 
are  more  unlike  each  other  than  the  whale  an4 
the  limpet,  the  tortoife  and  the  oyfter.  Yet, 
as  thefe  animals  muft  find,  fome  place  in  the 
pidlure  of  animated  nature,  it  is  beft  to  let  them ' 
reft  in  the  ftation  wliere  the  generality ^of  man- 
kind have  affigned  them ; and  a$  they  have^|)p£,n 
willing,  to  give  them  all  from  theh?,  abode,  the 
-name  of  fifties,  it  is  wifeft  in  us  to  conform. 
But  before  I enter  into  any  hiftory  of  fliell- 
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2 An  History  of 

fiflij  It  may  not  be  improper  to  obferve,  that 
"naturalifts  who  have  treated  on  this  part  of  hif- 
tory,  have  entirely  attended  to  outward  forms  ; 
and,  as  in  many  other  inftances,  forfaking  the 
defcription  of  the  animal  itfelf,  have  exhaufted 
all  their  induftry  in  defcribing  the  habitation.  In 
confeqwence  of  this  radical  error,  we  have  vo- 
lumes written  upon  the  fubjecl  of  ftiells,  and 
very  little  faid  on  the  hiflory  of  ftiell-fifh.  The 
life  of  thefe  induftrious  creatures,  that  for  the 
moft  part  creep  along  the  bottom,  or  immove- 
ably  wait  till  driven  as  the  w'aves  happen  to  di- 
reft,  is  almoft  entirely  unknown.  The  wreath- 
ing of  their  fhells,  or  the  fpots  with  which  they 
are  tin61:ured,  have  been  defcribed  witli  a moft 
difgufting  prolixity}  but  their  appetites  and 
their  combats,  their  efcapes  and  humble  arts  of 
fubfiftence,  have  been  utterly  negle(Sl:ed. 

As  I have  only  undertaken  to  write  the  hif- 
tory  of  animated  nature,  tlie  variety  of  fhells, 
and  their  peculiar  fpots  or  blemiflies,  do  not 
come  within  my  defign.  However,  the  manner 
in  which  (hells  are  formed  is  a part  of  natural 
hiftory  conne£led  with  my  plan,  as  it  pre-fup- 
pofes  vital  force  or  induftry  in  the  animal  that 
forms  them. 

The  (liell  may  be  confidered  as  an  habitation 
fupplied  by  Nature.  It  is  an  hard  (tony  fub- 
ftance,  made  up  fomewhat  in  the  manner  of  a 
wall.  Part  of  the  ftony  fubftance  the  animal 
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derives  from  outward  objefts,  and  the  fluids  of 
the  animal  itfelf  furnilh  the  cement.  Thefe  unit- 
ed make  that  firm  covering  which  fliell-fifli  ge- 
nerally refidc  in  till  they  die. 

But,  in  order  to  give  a more  exadi  Idea  of 
^the  manner  in  which  fea  fliells  are  formed,  we 
muft  have  recourfe  to  an  animal  that  lives  upon 
land,  with  the  formation  of  whofe  fhell  we  are 
heft  acquainted.  This  is  the  garden-fnail,  that 
carries  its  box  upon  its  back,  w'hofe  hiftory 
Swammerdam  has  taken  fuch  endlefs  pains  to 
defcribe.  As  the  manner  of  the  formation  of 
this  animars  fliell  extends  to  that  of  all  others 
that  have  fhells,  whether  they  live  upon  land  or 
in  the  water,  it  will  be  proper  to  give  it  a place 
before  we  enter  upon  the  hiftory  of  teftaceous 
fifties. 

T o begin  with  the  animal  in  its  earlieft  ftate, 
and  trace  the  progrefs  of  its  ftiell  from  the  time 
it  firft  appears — The  inftant  the  young  fnail 
leaves  the  egg,  it  carries  its  (hell  or  its  box 
on  its  back.  It  does  not  leave  to  egg  till  it  is 
arrived  at  a certain  growth,  when  its  little  ha- 
bitation is  fufEciently  hardened.  This  beginning 
of  the  ftiell  is  not  much  bigger  than  a pin’s  head, 
but  grows  in  a very  rapid  manner,  having  at 
firft  but  two  circumvolutions,  for  the  reft  axe 
added  as  the  fnail  grows  larger.  In  proportion 
as  the  animal  cncreafes  in  fize,  the  circumvolu- 
tions of  the  fliell  encreafe  alfo,  until  the  jiumber 
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of  thefe  volutes  come  to  be  five,  which  is  never 
exceeded. 

- The  part  where  the  animal  enlarges  its  (hell 
is  at  the  mouth,  to  wliich  it  adds  in  proportion 
as  it  flirds  itfelf  ftinted  in  its  habitation  below. 
Being  about  to  enlarge  its  fhell,  it  is  feen  with 
its  little  teeth  biting  and  clearing  away  the 
fcaly  fkin  that  grows  at  the  edges.  It  is  fome- 
times  feen  to  eat  thofe  bits  it  thus  takes  off ; at 
other  times  it  only  cleans  away  the  margin  when 
covered  with  films,  and  tlien  adds  another  rim  , 
to  its  fliell. 

For  the  purpofes  of  making  the  fliell,  which 
Is  natural  to  the  animal,  and  without  which  it 
could  not  live  three  days,  its  whole  body  is  fur-^ 
nilhed  with  glands,  from  the  orifices  of  which 
flows  out  a kind  of  flimy  fluid,  like  fmall  fpi- 
ders  threads,  which  join  together  in  one  com- 
mon crufl:  or  furface,  and  in  time  condenfe  and 
acquire  a ftony  hardnefs.  It  is  this  flimy  humour 
that  grows  into  a membrane  and  afterwards  a 
•llony  flein;  nor  can  it  have  efcaped  any  who 
•have  obferved  the  track  of  a fnail ; that  gliflien- 
jng  fubftance  which  it  leaves  on  the  floor  or 
the  wall  is  no  other  than  the  materials  with 
which  the  animal  adds  to  its  fliell,  or  repairs  it 
when  broken. 

Now  to  exhibit  in  a more  fatisfa(5lory  manner 
“the  method  in  which  the  fliell  is  formed— The 
thail  burfts  from  its  egg  with  its  ihell  upon  its 
■ back  i 
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back ; this  fhell,  though  very  rimple,  is  the 
center,  round  which  every  fucceeding  convolu- 
tion of  the  (hell  is  formed,  by  new  circles  added 
to  the  firft.  As  the  body  of  the  fnail  can  be  ex- 
tended  no  where  but  to  the  aperture,  the  mouth- 
of  the  fhell  only  can  of  confequence  receive 
auo-mentation.  The  fubftance  of  which  the  fliell 
is  compofed  is  chiefly  fupplied  by  the  animal' 
itfelf,  and  is  no  more  than  a flimy  fluid  which 
hardens  into  bone.  This  fluid  pafles  through- 
an  infinite  number  of  little  glands  till  it  arrives 
at  the  pores  of  the  fkinj  but  there  it  is  flopped 
by  the  ftiell  that  covers  the  part  below;  aiuf 
therefore  is  fent  to  the  mouth  of  the  fhell,  where 
it  is  wanted  for  its  enlargement.  There  the  firft 
layer  of  flime  foon  hardens ; and  then  another  is 
added,  which  hardens  alfo,  till  in  time  the  fhell 
becomes  as  thick  as  is  requifite  for  the  animal’s 
prefervation.  Thus  every  fliell  may  be  confider- 
ed  as  compofed  of  a number  of  layers  of  flime, 
which  have  entirely  proceeded  from  the  animal’s 
own  body. 

But  though  this  be  the  general  opinion  with 
regard  to  the  formation  of  fhells,  I cannot- 
avoid  thinking  there  are  ftill  other  fubftances 
befide  the  animal’s  own  flime  which  go  to  the 
compofition  of  its  fhell,  or  at  leaft  to  its  external' 
coat,  which  is  ever  different  from  the  internal. 
The  fubftances  I mean  are  the  accidental  con- 
cretions of  earthy  or  faline  parts,  whiqh  adhere- 
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to  the  filmy  matter  upon  its  firft  emiiTion.  -By 
adopting  this  theory,  we  can  more  fatisfaclorily 
account  for  the  various  colours  of  the  fhell, 
which  cannot  be  fuppofed  to  take  its  tin£lure 
from  tlie  animal’s  body,  as  is  the  ufu-al  oj)inion ; 
for  all  the  internal  parts  of  the  fhell  are  but  of 
one  white  colour;  it  is  only  the  outermofl  layer 
of  the  fhell  that  is  fo  beautifully  varied,  fo 
richly  tinftured  with  that  variety  of  colours  we 
behold  in  the  cabinets  of  the  curious.  If  tlic 
external  coat  be  fcaled  off,  as  Mr.  Argcnville 
afferts,  all  the  inner  fubftance  will  be  found  but 
of  one  fimple  colouring ; and  confequently  the 
animal’s  own  juices  can  give  only  one  colour ; 
whereas  we  fee  fome  fhells  ftained  with  an 
hundred. 

The  ufual  way  of  accounting  for  the  different 
colouring  of  fhells,  which  feems  to  me  erroneous, 
is  this.  In  the  body  of  every  one  of  thefe  ani- 
mals, feveral  ffreaks  are  difeerned  of  a different 
colour  from  the  reft.  This  variety,  fay  they, 
is  an  inconteftible  proof  that  the  juices  flowing 
from  thofe  parts  will  be  alfo  of  a different  hue  ; 
and  will  confequently  tinge  that  part  of  the  fliell 
which  their  flime  cempofes  of  a different  co- 
lour. But  this  fyftem,  as  was  obferved  before, 
is  overthrown  by  the  fait,  which  difeovers  tliat 
only  the  outer  furface  of  the  fhell  is  tinged ; 
whereas,  by  this,  it  would  have  been  coloured 
throughout : nay,  by  tltis  fyftem,  the  internal 

parts 
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parts  of  the  fhell  would  be  ftalned  with  the  moft 
vivid  colouring,  as  being  leaft  expofed  to  the 
external  injuries  of  the  element  where  it  is 
placed.  But  the  truth  is,  the  animal  refiding  in 
the  fhell  has  none  of  thefe  various  colours  thus 
t, liked  of ; its  flime  is  a fimple  pellucid  fubftance } 
and  the  only  marblings  which  appear  in  its  body, 
arc  the  colour  of  the  food,  which  is  feen  through 
its  tranfparent  inteftines.  We  muff,  therefore^ 
account  for  the  various  colouring  of  its  fhell 
upon  a different  principle. 

If,  as  I faid,  we  examine  the  cabinets  of  the 
curious,  we  fhall  find  fhells  with  various  and 
beautiful  colouring ; we  fhall  find  them  gene- 
rally furnifhed  with  a white  ground,  tinffured 
with  red,  yellow,  brown,  green,  and  feveral  other 
fhades  and  lovely  mixtures,  but  never  blue. 
Shells  are  of  almoft  all  colours  but  blue.  I'he 
reafon  feems  to  be  obvious for  blue  is  the  co- 
lour which  fea-water  changes.  A piece  of  filkj 
or  a feather,  of  this  colour,  put  into  an  infufion 
of  fait,  urine,  or  nitre,  lofe  their  tint  entirely. 
Now  may  not  this  give  us  a hint  with  refpecf  to 
the  operation  of  Nature  in  colouring  her  fhells  ? 
May  we  not  from  hence  conclude,  that  fea- 
water  is  efficacious  in  giving  colour  or  taking 
it  away  ? That,  to  produce  colour,  the  animal 
not  only  furnifhes  its  juices,  but  the  fea  or  the 
earth  that  mixture  of  fubftance  which  is  to  unite 
with  them.  Neither  the  animal  flime  alone, 
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nor  th«  external  earthy  or  faline  fubflances 
alone,  could  produce  colours  j but  both  united 
produce  an  effeft  which  neither  feparately  was 
poflefled  of.  Thus  fhells  alTuine  every  colour 
but  blue ; and  that  fea-water,  inftead  of  produc- 
ing,  would  be  apt  to  deftroy. 

From  hence,  therefore,  it  appears,  that  th* 
animal  does  not  alone  tindlure  its  own  fhell ; but 
that  external  caufes  co-operate  in  contributing 
to  its  beauty.  It  is  probable  that,  from  the 
nature  of  its  food,  or  from  other  circun^ftances 
unknown  to  us,  the  external  layers  of  its  llime 
may  be  of  different  confiftencies ; fo  as,  when 
joined  with  the  particles  of  earth  or  fait  that  are 
accidentally  united  with  them  from  without, 
they  aflume  various  and  beautiful  hues.  But 
the  internal  layers,  which  receive  no  foreign  ad- 
mixture, ftill  preferve  the  natural  colour  of  the 
animal,  and  continue  white  without  any  varia- 
tion. 

Thus  far  we  fee  that  the  animal  is  not  wholly 
the  agent  in  giving  beauty  and  colouring  to  its 
fhell ; but  it  feems  otherwife  with  refpe^f  to  its 
convolutions,  its  prominences,  and  general  form. 
Thefe  entirely  depend  upon  the  art  of  the  ani- 
mal ; or  rather  upon  its  inflin£fs  ; which,  in  the 
fame  kinds,  are  ever  invariable.  The  fhell 
generally  bears  fome  rude  refemblance  to  the 
body  upon  which  it  has  been  moulded.  Tlius 
it  is  obfervable  in  all  fea-fhells,  tliat  if  the 

animal 
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animal  has  any  tumour  or  excrefcence  on  its 
body,  it  creates  likewife  a fwelling  in  that  partf 
of  the  incruftation  to  which  it  correfponds.  • 
When  the  animal  begins  to  alter  its  pofition,  and 
to  make  new  additions  to  its  apartments,  the-- 
fame  protuberance  which  had  raifed  the  fliell- 
before  in  one  part,  fwells  it  again  at  fome  littlcv 
diflance ; by  which  means  we  fee  the  fame  in-‘ 
equality,  in  a fpiral- line,  all  round  the  fhell; 
Sometimes  thefe  tumours  of  the  animal  are  fo 
large,  or  fo  pointed, . that  thofe  which  rife  over 
them  in  the  incruftation,  appear  like  horns ; 
after  this-  the  animal  difengages  itfelf  from  its- 
firft  cavities,  and  then,,  by  frefh  evacuations,^ 
affumes  a new  fet  of  horns ; and- fo  encreafes  the' 
number  in  proportion  to  its  growth.  If,  on  the 
other  hand,  the  body  happens  to  be  channelled, , 
the  fhell  that  covers  it  will  be  channelled  like- 
wife; if  there  be  any  protuberances  in  the  body, 
which  wind  in  a fpiral  line  about  it,»the  fhell  will 
likewife  have  its  tumours  and  cavities  winding 
round  to  the  end.' 

In  this  manner,  as  the  ahimals  are  of  various* 
forms,  the  fhells  exhibit  an  equal  variety.  In- 
deed, the  diverfity  is  fo  great,  and  the  figures 
and  colours  fo  very  ftriking,  that  feveral-  per- 
fons,  with  a kind  of  harmlefs  indolence,  have 
made  the  arrangement  of  them  the  ftudy  and 
the  bufinefs  of  their  lives.  Thofe  who  confult 
their  beauty  alone,  take  care  to  have  them 
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polifhed,  and  to  have  an  external  cruft,  or 
periofteum,  as  Swammerdam  calls-  it,  fcoured 
ofF  from  their  furfaces  by  fpmt-of  fait.  But 
there  are  others  that,  with  more  learned  affecla- 
tion,  -keep  them  exactly  in  the  ftate  in  which 
they  have  been  found,  with  their  precious  cruft 
ftill  round  them.  The  expence  men  have  fome- 
times  been  at  in  making  fuch  colleifioris,  is 
amazing ; and  fomc  ftiells,  fuch  as  the  Stairs 
fhell  or  the  Admiral  fliell,  are  not  more  precious 
for  their  fcarcenefs,  than  pearls  are  for  their 
beauty.  Indeed,  it  is  the  fcarcity,  and  not  tire 
beauty,  of  the  objecft  that  determines  the  value 
of  all  natural  curiofities.  Thofe  ftiells  that  offer 
but  little  beautiful  to  the  ignorant,  are  often  the 
moft  precious ; and  thofe  ftiells  which  an  un- 
learned fpe61ator  would  ftop  to  obferve  witli 
admiration,  one  accuftomed  to  the  vifitation  of 
cabinets,  would  pafs  over  with  difdain.  Thefe 
colleiftions,  however,  have  their  ufej  not  only 
by  exhibiting  the  vaft  variety  of  Nature’s  opera- 
tions, but  alfo  by  exciting  our  curiofity  to  the 
confideration  of  the  animals  that  form  them. 
A mind  that  can  find  innocent  entertainment  in 
thefe  humble  contemplations  is  well  employed ; 
and,  as  we  fay  of  children,  is  kept  from  doing 
mifchief.  Although  there  may  be  nobler  occu- 
pations than  that  of  confidering  the  convolutions 
of  a fhell,  yet  there  may  be  fome  who  want  the 
ambition  to  afpire  after  fuch  arduous  purfuits ; 
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there  maybe  fotne  unfit  for  them  ; there  may  be' 
fome  who  find  their  ambition  fully  gratified  by  ^ 
the  ^raife  which  the  colledfors  of  (hells  beftow 
upon  each  other.  Indeed,  for  a day  or  two, 
there  is  no  mind  that  a cabinet  of  (hells  cannot 
furnifh  with  pleafing  employment.  What  can 
be  more  gratifying,  as  Pliny  fays*,  than  to  view 
Nature  in  all  her  irregularities,  and  fporting  in 
her  variety  of  (hells  ! Such  a difference  of  colour 
do  they  exhibit ; fuch  a difference  of  figure ; 
flat,  concave,  long,  lunated,  drawn  round  in  a 
circle,  the  orbit  cut  in  two ; fome  are  feen  with 
a rifing  on  the  back,  (bine  finboth,  fome  wrinkled, 
toothed,  (freaked,  the  point  varioufly  intortcd, 
the  mouth  pointing  like  a dagger,  folded  back, 
bent  inwards : all  thefe  variations,  and  many 
more,  furnifh  at  once  novelty,  elegance,  and 
fpeculation. 

With  refpedl  to  the  figure  of  (hells,  Ariftotle’ 
has  divided  them  into  three  kinds ; and  his 
method  is,  of  all  others,  the  mod  conformable 
to  nature.  Thefe  are,  firfl,  the  Univalve^  or 
Turbinated,  which  confift  of  one  piece,. like  the 
box  of  a fnail;  fccondly,  the  Bivalve,  conliding 
of  two  pieces,  united  by  a hinge,  like  an.  oyder  j, 
and  rliirdly,  the  Multivalve,  confiding  of  more 
tJian  two  pieces,  as  the  acorn-fhell,  which  has  not 
lefs  than  twelve  pieces  that  go  to  its  compofition. 


* Plin.  ix.  33. 
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All  thefe  kinds  are  found  in  the  fea  at  different 
depths } and  are  valuable  in  proportion  to  their 
fcarcenefs  or  beauty. 

From  the  variety  of  the  colours  and  figure 
of  fhells,  we  may  pafs  to  that  of  their  place  and 
fituation.  Some  are  found  in  the  fea ; fome  in 
frefh- water  rivers j fome  alire  upon  land ; and  a. 
Hill  greater  quantity  dead  in  the  bowels  of  the 
earth.  But  wherever  fliells  are  found,  they  are 
univerfally  known  to  be  compofed  of  one  and 
the  fame  fubftance.  They  are  formed  of  an 
animal  or  calcarious  earth,  that  ferments  with 
vinegar  and  other  acids,  and  that  burns  into 
lime,  and  will  not  eafily  melt  into  glafs.  Such 
is  the  fubftance  of  which  they  are  compofed ; 
and  of  their  fpoils,  many  philofophers  think  that 
a great  part  of  the  furface  of  tlie  earth  is  com- 
pofed at  prefent.  It  is  fuppofed  by  them,  that 
chalks,  marles,  and  all  fuch  earths  as  ferment 
with  vinegar,  are  nothing  more  than  a compo- 
fition  of  fhells,  decayed,  and  crumbled  down  to 
one  uniform  mafs. 

Sea-fhells  are  either  found  ih  the  depths  of 
the  ocean,  or  they  are  caft  empty  and  forfaken 
of  their  animals  upon  fhore.  Thbfc  which  are 
fillied  up  from  the  deep,  are  called  by  the  Latin 
name  Pelagii ; thofe  that  are  caft  upon  fhort, 
are  called  Littorales.  Many  of  the  pelagii  are 
never  feen  upon  Ihorej  they  cpntinue  in  the 
depths  where  tliey  are  bred  j and  we  owe  their 
2 capture 
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capture  only  to  accident.  Thefe,  therefore,  are* 
the  moft  fcarce  {hells;-  and,  confeqiiently,  the 
moft  valuable..  The  littoral es  are  more  fre- 
quent ; and  fuch  as  are  of  the  fame  kind  \\dth> 
the  pelagii  are  not  fo  beautiful.  As  they  are 
often  empty  and  forfaken,  and  as  their  animal  is  , 
dead,  and  perhaps  putrid  in  the  bottom  of  the 
fliell,  they  by  this  means  lofe  the  whitenefs  and 
the  brilliancy  of  their  colouring.  They  are  not* 
unfrequently  alfo  found  eaten  through,  either 
by  worms,  or  by  each  other;  and  they  are  thus 
rendered  lefs  valuable  : but  what  decreafes  their 
price  {fill  more-  is,  when  they  are  fcaled  and 
worn  by  lying  too  long  ,empty  at  the  bottom,  or 
expofed  upon  the  fhore.  Upon  the  whole, 
however,  fea-lbells  exceed  either  land  or  fofiil 
{hells  in  beauty ; they  receive  the  higheft  po- 
li{h,  and  exhibit  the  moft  brilliant  and  various 
colourings  ' 

Ffelh- water  {hells  are  neither  fo  numerous, 
fo  various,  or  fo  beautiful  as  thofe  belonging  to 
the  fea.  They  want  that  folidity  which  the 
others  have:  their  clavicle,  as  it  is  called,  is 
neither  fo  prominent  nor  fo  ftrong;  and  not 
having  a faline  fubftance  to  tinge  the  furface  of 
the  {hell,  the  colours  are  obfcure.  In  freih- 
water  there  are  but  two  kinds  of  {hells ; namely, 
the  bivalved  and  the  turbinated. 

Living  land  {hells  are  more  beautiful,  though 
not  fo  various,  as  thofe  of  frelh- water . and  fome 

• not 
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not  inferior  to  fea-fhclls  in  beauty.  They  are 
indeed  but  of  one  kind,  namely,  the  turbinated; 
but  in  that  there  are'  found  four  or  five  very 
beautiful  varieties. 

,Of  foffil,  or,  as  they  are  called,  extraneous 
{hells,  found  in  the  bowels  of  the  earth,  there 
are  great  numbers,  and  as  great  a variety.  In 
this  clafs  there  are  as  many  kinds  as  in  the  fea 
itfelf.  There  are  found  the  turbinated,  the  bi- 
valve, and  the  multivalve  kinds;  and  of  all 
thefe,  many  at  prefent  not  to  be  found  even  in 
the  ocean.  Indeed,  the  number  is  fo  great, 
and  the  varieties  fo  many,  that  it  was  long  the 
opinion  of  naturalifts,  that  they  were  merely 
the  capricious  produ£Iions  of  Nature,  and  had 
never  given  retreat  to  animals  whofe  habitations 
they  refeinbled.  They  were  found,  not  only  of 
various  kinds,  but  in  different  ftates  of  pre- 
fervation : fome  had  the  (hell  entire,  compofed, 
as  in  its  primitive  {late,  of  a white  calcareous, 
earth,  and  filled  with  earth,  or  even  empty; 
others  were  found  with  the  fhell  entire,  but  filled 
with  a fubftance  which  was  petrified  by  time ; 
others,  and  thefe  in  great  numbers,  were  found 
with  the  {hell  entirely  mouldered  away,  but  the 
petrified  fubftance  that  filled  it  ftill  exhibiting 
the  figure  of  the  fhell;  others  ftill,  that  had 
been  lodged  near  earth  or  ftone,  impreffed  their 
print  upon  thefe  fubftances,  and  left  the  im- 
preflion,  though  they  therafelv'es  were  decayed : 

laftly. 
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laftly,  fotne  fliells  were  found  half  mouldered 
away,  their  parts  fcaling  off  from  each  other  in 
the  fame  •'order  in  which  they  w^ere  originally 
formed.  However,  thefe  different  ftages  of  the 
fhell,  and  even  their  fermenting  with  acids, 
were  at  firft  infufficient  to  convince  thofe  who 
had  before  affigned  them  a different  origin. 
They  were  ftill  confidered  as  accidentally  and 
fpofth'ely  formed,  and  depofited  in  the  various 
repofitories  where  they  were  found,  but, no  way 
appertaining  to  any  part  of  animated  nature. 
This  put  fucceeding  enquirers  upon  more  mi- 
nute refearches ; and  they  foon  began  to  find, 
that  often  where  they  dug  up  petrified  fhells  or 
teeth,  they  could  difcover  the  petrified  remains 
of  fome  other  bony  parts  of  the  body.  They 
found  that  the  (hells  which  were  taken  from  the 
earth  exhibited  the  ufual  defedls  and  mifchances 
which  the  fame  kind  are  known  to  receive  at 
fea.  They  (hewed  them  not  only  tinifured  with 
a falt-water  cruft,  but  pierced  in  a peculiar 
manner  by  the  fea-worms,  that  make  the  (hells 
©f  fi(hes  their  favourite  food.  Thefe  demon- 
ftrations  were  fuificient  at  laft  to  convince  all 
but  a few  philofophers,  who  died  away,  and 
whofe  erroneous  fyftems  died  with  them. 

Every  (hell,  therefore,  wherever  it  is  found, 
is  now  confidered  as  the  fpoil  of  fome  animal, 
that  once  found  fhelter  therein.  It  matters  not 
by  wliat  luiaccountable  means  they  may  have 
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wandered  from  the  fea;,  but  they  exhibit  all, 
and  the  moft  certain  marks  of  their  origin. 
From  their,  numbers  and  fituation,  we  are  led 
to  conjedfure,  that  the  fea  reached  the  places 
where  they  are  found ; and  from  their  varieties 
we  learn  how  little  we  know  of  all  the  fea  con- 
tains at  prefent-;  as  the  earth  furnifhes  many 
kinds  which  our  mcdV  exadf  and  induftrious 
fhell-colledlors  have  not  been  able  to  fifh  up 
from  the  deep;  It  is  moft  probable,  that  thou- 
fands  of  different  forms  ftill  remain  i at*  the  bot- 
tom unknown  j-  fo  that  we  may  juftly  fay  with 
the  philofopher : £a  quee  fcimus  funt  pars  minima  • 
CQTum  quee  ignoramus.. 

It  is  well,  however,  for  mankind,  that  the 
defeft  of  our  knowledge  on  this  fubjedl  is,  of  all 
parts  of  learning,  that' which  may  be  moft  eafily 
difpenfed  with.  An  increafe  in  the  number  of 
fhells,  would  throw  but  very  few  lights  upon 
the  hiftory  of  the  animals-  that  inhabit  them. 
For  fuch  information  we  are  obliged  to  thofe 
men  who  contemplated  fomething  more  than 
the  outfide  of  the  objedls  before  them.  To 
Reaumur  we  are  obliged  for  examining  the 
rnanners  of  fome  with  accuracy;  but  to  Swam-^ 
merdam  for  more.  In  fadf,  this  Dutchman  has 
lent  an  attention  to  thofe  animals,  that  almoft 
exceeds  credibility : he  has  excelled  even  the 
infeifts  he  diffedled,  in  patience,  induftry,  and 
perfeverance.  It  was  in  vain  that- this  poor 

man’s 
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jiian’s  father  difluaded  him  from  what  the 
world  confidered  as  a barren  purfuit ; it  was  in 
vain  that  an  habitual  diforder,  brought  on  by  his 
application,  interrupted  his  efforts;  it  was  in 
vain  that  mankind  treated  him  with  ridicule 
while  living,  as  they  fuffered  his  works  to 
remain  long  unprinted  and  negledled  when 
dead ; ftill  the  Dutch  philofopher  went  on, 
peeping  into  unwholefome  ditches,  wading 
through  fens,  diffedfing  fpiders,  and  enume- 
rating the  blood-veffels  of  a fnail : like  the 
bee,  whofe  heart  he  could  not  only  diftinguifh, 
but  difTedf,  he  feemed  inftindfively  impelled  by 
his  ruling  paflion,  although  he  found  nothing 
but  ingratitude  from  man,  and  though  his  in- 
duftry  was  apparently  becoming  fatal  to  him- 
felf.  From  him  I will  take  fome  of  the  leading 
features  in  the  hiftory'  of  thofe  animals  which 
breed  in  (hells ; previoufly  taking  my  divifion 
from  Arilfotie,  who,  as  was  faid  above,  divides 
them  into  three  clalfes  : the  T urbinated,  or  thofe 
of  the  Snail  kind;  the  Bivalved,  or  thofe  of  the 
Oyfter  kind ; and  the  Multivalved,  or  thofe  of 
the  Acorn-fhell  kind.  Of  each  I will  treat  in 
diftinil  chapters. 
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Of  ‘Turbinated  Shell-FlJ})  of  the  Snail  Kind. 


O conceive  the  manner  in  which  thofe 


animals  fubfift  that  are  hid  from  us  at  the 


bottom  of  the  deep,  we  muft  again  have  recourfe 
to  one  of  a fimilar  nature  and  formation  that  we 
know.  The  hiftory  of  the  garden-fnail  has  been 
more  copioufly  confidered  than  that  of  the  ele- 
phant ; and  its  anatomy  is  as  well,  if  not  better 
known : however,  not  to  give  any  one  objefl 
more  room  in  the  general  pitSlure  of  Nature 
than  It  is  entitled  to,  it  will  be  fafficient  to  ob- 
ferve,  that  the  fnail  is  furprifingly  fitted  for  the 
life  it  is  formed  to  lead..  It  is  furnifhed  with 
the  organs  of  life  in  a manner  alinoft  as  com- 
plete as  the  largeft  animal ; with  a tongue,  brain, 
falival  du£ls,  glands,  nerves,  ftomach,  and  in- 
teftines ; liver,  heart,  and  blood-vefTels  : belides 
this,  it  has  a purple  bag  that  furnifhes  a red 
matter  to  different  parts  of  the  body,  together 
with  ftrong  mufcles  that  hold  it  to  the  fhell, 
and  which  are  hardened,  like  tendons,  at  their 
infertion. 

But  thefe  it  pofTeffes  in  common  with  other 
animals.  We  muft  now  fee  what  it  has  peculiar 
to  itfelf.  The  firft  ftriking  peculiarity  is,  that 
the  animal  has  got  its  eyes  on  the  points  of  Its 
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largeft  horns.  When  the  fnail  is  in  motion, 
four  horns  arc  diftindtly  I'een  j but  the  two  up- 
permoil^and  longeft  deferve  peculiar  confidc- 
ration,  both  on  account  of  the  various  mo- 
tions with  which  they  are  endued,  as  well  as 
their  having  their  eyes  fixed  at  the  extreme 
ends  of  them.  Thefc  appear  like  two  blackifh 
points  at  their  ends.  When  confidered  as  taken 
out  of  the  body,  they  are  of  a bulbous  or  tur- 
nip-like figure;  they  have  but  one  coat;  and 
the  three  humours  which  are  common  in  the 
eyes  of  other  animals,  namely,  the  vitreous, 
the  aqueous,  and  the  cryftalline,  are  in  thefe 
very  indiftindlly  feen.  The  eyes  the  animal 
can  dire£l  to  different  obje£ts  at  pleafure,  by 
a regular  motion  out  of  the  body ; and  fome-, 
times  it  hides  them,  by  a very  fwift  contrac- 
tion into  the  belly.  Under  the  fmall  horns  is 
the  animal’s  mouth;  and  though  it  may  ap- 
pear too  foft  a fubffance  to  be  furniflied  with 
teeth,  yet  it  has  not  lefs  than  eight  of  them, 
with  which  it  devours  leaves,  and  other  fub- 
ftances,  feemingly  harder  than  itfelf ; and  with 
which  it  fometimes  bites  off  pieces  of  its  own 
fbc-ll. 

But  what  is  moft  furprifing  in  the  formation 
of  this  animal,  ^are  tlie  parts  that  ferve  for  ge- 
neration. Every  fnail  is  at  once  male  and  fe- 
male ; and  while  it  impregnates  another,  is 
itfelf  impregnated  in  turn.  The  vefl'els  fup- 
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plying  the  fluid  for  this  purpofe,  arc  jilaccd 
chiefly  in  the  fore  part  of  the  neck,  and  extend 
themfelves  over  the  bodyj  but  the  male  and 
female  organs  of  generation  are  always  found 
united,  and  growing  together.  There  is  a 
large  opening  on  the  right  fide  of  the  neck, 
which  ferves  for  very  different  purpofes.  As 
an  anus  it  gives  a paffage  to  the  excrements  -y 
as  a mouth  it  ferves  for  an  opening  for  refpira- 
tionj  and  alfo  as  an  organ  of  generation,  it 
dilates  when  the  defire  of  propagation  begins. 
Within  this  each  animal  has  thofe  parts,  or 
fomething  fimilar  thereto,  which  continue  the 
kind. 

For  fome  days  before  coition,  the  fnails 
gather  together,  and  lie  quiet  near  each  other, 
eating  very  little  in  the  mean  time;  but  they 
fettle  their  bodies  in  fuch  a pofture,  that  the 
neck  and  head  are  placed  upright.  In  the 
mean  time,  the  apertures  on  the  fide  of  the 
neck  being  greatly  dilated,  two  organs,  refem- 
bling  inteftines,  are  feen  iffuing  from  them, 
which  fome  have  thought  to  be  the  inftruments 
of  generation.  ’ Befide  the  protrufion  of  thefe, 
each  animal  is  pofTeffed  of  another  peculiarity ; 
for,  from  the  fame  aperture,  they  launch  forth 
a kind  of  dart  at  each  other,  which  is  pretty 
hard,  barbed,  and  ending  ih  a very  fharp  point. 
This  is  performed  when  the  apertures  approach 
each  other ; and  then  the  one  is  feen  to  fhoot  its 
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weapon,  which  is  received  by  the  other,  though 
it  fomctimes  falls  to  the  ground  ; fomc  minutes 
after,  the  fnail  which  received  the  weapon, 
darts  one  of  its  own  at  its  antagonift,  which  is 
received  ip  like  manner.  I'hey  then  foftly  ap- 
proach ftill  nearer,,  and  apply  their  bodies  one 
to  the  other,  as  clofely  as  the  palms  and  fingers 
of  the  hands,  when  grafped  together.  At  that 
time  the  horns  are  feen  varioully  moving  in  all 
diredlions  j and  this  fpinetimes  for  three  days 
together.  The  coupling  of  thefe  animals  is  ge- 
nerally thrice  repeated,  at  intervals  of  fifteen 
days  each  ; and,  at  every  time,  a new  dart  is 
mutually  emitted. 

At  the  expiration  of  eighteen  days,  the  fnails 
produce  their  eggs  at  the  opening  of  the  neck, 
and  hide  tliem  in  the  earth  with  the  greateft 
folicitude  and  induftry.  Thefe  eggs  are  in  great 
numbers,  round,  white,  and  covered  with  a foft 
fhell : they  are  alfo  ftuck  to  each  other  by  an 
imperceptible  flime,  like  a bunch  of  grapes,  of 
about  the  fize  of  a fmall  pea. 

When  the  animal  leaves  the  egg,  it  is  feen 
with  a very  fmall  fhell  on  its  back,  which  has 
but  one  convolution;  but  in  proportion  as  it 
grows,  the  fhell  encreafes  in  the  number  of  its 
circles.  The  fhell  always  receives  its  additions 
at  the  mouth  ; the  firfi:  centre  ftill  remaining  : 
the  animal  fending  forth  from  its  body  that 
flime  which  hardens  into  a ftony  fubftance,  and 
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ftill  is  fafliloned  into  fimilar  volutions.  'I'he 
garden  fnail  feldom  exceeds  four  rounds  and  an 
half  j but  fome  of  the  fea  fiiails  arrive  even  at 
ten. 

The  fnail,  thus  fitted  with  its  box,  which  is 
light  and  firm,  finds  itfelf  defended  in  a very 
ample  manner  from  all  external  injury.  When- 
ever it  is  invaded,  it  is  but  retiring  into  this 
fortrefs,  and  waiting  patiently  till  the  danger  is 
over.  Nor  is  it  poflcfied  only  of  a power  of 
retreating  into  its  fhell ; but  of  mending  it  when 
broken.  Sometimes  thefe  animals  are  crufhed 
feemingly  to  pieces ; and,  to  all  appearance, 
utterly  deftroyed : yet  ftill  they  fet  themfelves 
to  work,  and,  in  ^a  few  days,  mend  all  their 
numerous  breaches.  I'he  fame  fubftance  by 
which  the  fhell  is  originally  made,  goes  to 
the  re-eftablifhment  of  the  ruined  habitation. 
But  all  the  junctures  are  very  eafily  feen,  for  they 
have  a frefher  colour  than  the  reft,  and  the  whole 
fhell  in  fome  meafure  refembles  an  old  coat, 
patched  with  new  pieces.  They  are  fometimes 
feen  with  eight  or  ten  of  thefe  patches ; fo  that 
the  damage  muft  have  been  apparently  irrepa- 
rable. Still,  however,  though  the  animal  is 
poflefled  of  the  power  of  mending  its  fhell,  it 
cannot,  when  come  to  its  full  growth,  make  a 
new  one.  Swammerdam  tried  the  experiment ; 
he  ftripped  a fnail  of  its  fhell,  without  hurting 
any  of  the  blood-veflels,  retaining  that  part  of 
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the  {hell  where  the  mufcles  were  Inferted  ; but 
it  died  in  three  days  after  it  was  ftripped  of  its 
covering  ; not,  however,  witliout  making  efforts 
to  build  up  a new  fliell ; for,  before  its  death, 
it  preffed  out  a certain  membrane  round  the 
whole  furface  of  its  body.  This  membrane  was 
entirely  of  the  fhelly  nature ; and  was  intend- 
ed, by  the  animal,  as  a fupply  towards  a new 
one. 

As  the  fnail  is  furniflied  with  all  the  organs 
of  life  and  fenfation,  it  is  not  wonderful  to  fee 
it  very  voracious.  It  chiefly  fubfffts  upon  the 
leaves  of  plants  and  trees ; but  is  very  delicate 
in  its  choice.  When  the  animal  moves  to  feek 
its  food,  it  goes  forward  by  means  of  that  broad 
mufcular  Ikin  which  fometimes  is  feen  pro- 
jecting round  the  mouth  of  the  fhell  3 this  is 
expanded  before,  and  then  contracted  with  a 
kind  of  undulating  motion,  like  a man  at- 
tempting to  move  himfelf  forward  by  one  arm, 
while  lying  on  his  belly.  But  the  fnail  has  an- 
other advantage,  by  which  it  not  only  fmooths 
and  planes  its  way,  but  alfo  cair  afcend  in  the 
molt  perpendicular  direction.  This  is  by  that 
flimy  fubftance  with  which  it  is  fo  copioufly  fur- 
nifhed,  and  which  it  emits  wherever  it  moves. 
Upon  this  llime,  as  upon  a kind  of  carpet,  it 
proceeds  flowly  along,  without  any  danger  of 
wounding  its  tender  body  againft  the  afperities 
of  the  pavement i by  means  of  this  it  moves 
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upwards  to  its  food  upon  trees ; and  by  this 
defcends,  without  danger  of  falling,  and  break- 
ing its  (hell  by  the  ftiock. 

The  appetite  of  thefe  animals  is  very  great  j 
and  the  damage  gardeners  in  particular  fuftain 
from  them,  makes  them  employ  every  method 
for  their  deftrudlion.  Salt  will  deftroy  them,  as 
W'ell  as  foot  j but  a tortoife  in  a garden,  is  faid 
to  banifh  them  much  more  efFedtually. 

An  the  approach  of  winter,  the  fnail  buries 
itfelf  in  the  earth ; or  retires  to  fome  hole,  to 
' continue  in  a torpid  ftate,  during  the  feverity  of 
the  feafon.  It  is  fometimes  feen  alone;  but 
more  frequently  in  cornpany  in  its  retreat ; fe- 
veral  being  ufually  found  together,  apparently 
deprived  of  life  and  fenfation.  For  the  purpofes 
of  continuing  in  greater  warmth  and  fecurity, 
the  fnail  forms  a cover  or  lid  to  the  mouth  of  its 
fhell  with  its  flime,  which  flops  it  up  entirely, 
and  thus  protects  it  from  every  external  danger. 
The  matter  of  which  the  covet  is  compofed,  is 
whitifti,  fomewhat  like  plaifler,  pretty  hard  and 
folid,  yet  at  the  fame  time  porous  and  thin,  to 
admit  afr,  which  the  animal  cannot  live  without. 
When  the  cover  is  formed  too  thick,  the  fnail 
then  breaks  a 'little  hole  in  it,  which  corredls 
the  defedl  of  that  clofenefs,  which  proceeded 
from  too  much  caution.  In  this  manner,  fhel- 
tered  in  its  hole  from  the  weather,  defended  in 
its  fhell  by  a cover,  it  lleeps  during  the  winter; 

and, 
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aiid,  for  fix  or  feven  months,  continues  with- 
out food  or  motion,  until  the  genial  call  of 
fpring  breaks  its  Humber,  and  excites  its  ac- 
tivity. 

The  fnail,  having  flept  for  fo  long  a feafon,' 
wakes  one  of  the  firft  fine  days  of  April ; 
breaks  open  its  cell,  and  fallies  forth  to  feek  for 
nourifhment.  It  is  not  furprizing  that  fo  Jong 
a fall  fhould  have  thinned  it,  and  rendered  it 
very  voracious.  At  firft,  therefore,  it  is  not 
very  difficult  in  the  choice  of  its  foodj  almoft 
any  vegetable  that  is  green,  feems  welcome; 
but  the  fucculent  plants  of  the  garden  are  chiefly 
grateful ; and  the  various  kinds  of  pulfe  are,  at 
fome  feafons,  almoft  wholly  deftroyed  by  their 
numbers.  So  great  is  the  multiplication  of 
fnails  at  fome  years,  that  gardeners  imagine  they 
burft  from  the  earth.  A wet  feafon  is  generally 
favourable  to  their  produiftion ; for  tilts  animal 
cannot  bear  very  dry  feafons,  or  dry  places,  as 
they  caufe  too  great  a confumption  of  its  flirne, 
without  plenty  of  which  it  cannot  fubfift  in 
health  and  vigour. 

Such  are  the  moft  ftriking  particulars  in  the 
hiftory  of  this  animal ; and  this  may  ferve  as  a 
general  picture,  to  which  the  manners  and  ha- 
bitudes of  the  other  tribes  of  this  clafs  may  be 
compared  and  referred.  Thefe  are,  the  fea  fnail, 
of  which  naturalifts  have,  from  the  apparent  dif- 
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fcrcnce  of  tlieir  fhells,  mentioned  fifteen  kinds*; 
the  frefh-water  fnail,  of  which  there  are  eight 
kinds  ; and  the  land-fnall,  of  which  there  are 
five,  Thefe  all  bear  a ftrong  refemblance  to 
the  garden  fnail,  in  the  formation  of  their  fhell, 
in  their  hermaphrodite  natures,  in  the  flimy 
fubftance  with  which  they  are  covered,  in  the 
formation  of  their  inteftines,  and  the  difpofition 
of  the  hole  on  the  right  fide  of  the  neck,  which 
ferves  at  once  for  .the  difeharge  of  the  faeces, 
for  the  lodging  the  inftruments  of  generation, 
and  for  refpiration,  when  the  animal  is  under  a 
neceflity  of  taking  in  a new  fupply. 

But  in  nature,  no  two  kinds  of  animals, 
however  like  each  other  in  figure  or  conforma- 
tionj  are  of  manners  entirely  the  fame.  Though 
the  common  garden  fnail  bears  a very  ilrong 
refemblance  to  that  of  frefh-water,  and  that  of 
the  fca,  yet  there  are  differences  to  be  found, 
and  thofe  very  confulerable  ones. 

, If  we  compare  them  with  the  frefh-water 
fnail,  though  we  fhall  find  a general  refemblance, 
yet  there  are  one  or  two  remarkable  diftiriiStions : 
and  firfl,  the  frefh-water  fnail,'  and,  as  I fhould 
fuppofe^  all  fnails  that  live  in  water,  are  pecu- 
liarly furnifhed  with  a contrivance  by  Nature, 
for  rifing  to  the  furface,  or  finking  to  the  bot- 
tom.. ..'J'he  manner  in  which  this  is  performed. 


is 
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is  by  opening  and  fliutting  the  orifice  on  the 
right  fide  of  the  neck,  which  is  fiirnifhed  with 
nnifcles'for  that  purpofe.  The  fnail  fometimes 
gathers  this  aperture  into  an  oblong  tube,  and 
Ibetches  or  protends  it  above  the  furfiice  of  the 
water,  in  order  to  draw  in  or  expel  the  air,  as  it 
finds  occafion.  This  may  not  only  be  feen,  but 
heard  alfo  by  the  noife  which  the  fnail  makes  in 
moving  the  water.  By  dilating  this  it  rifes  j by 
compreffing  it,  the  animal  finks  to  the  bottom. 
This  IS  efteifed  fomewhat  in  the  manner  in 
which  little  images  of  glafs  are  made  to  rife  or 
fink  in  water,  by  prefiing  the  air  contained  at 


the  mouth  of  the  tubes,  fo  that  it  (hall  drive  the 
wafer  into  their  hollow  bodies,  wliich  before 
were  filled  only  with  air,  and  thus  make  them 
hcaviet  than  the  element  in  which  they  fwim. 
In  this  manner  does  the  frefli-water  fnail  dive 
or  fwim,  by  properly  managing  the  air  con- 
tained in  its  body. 

But  what  renders  thefe  animals  fiir  more 
worthy  of  notice  is,  that  tliey  are  viviparous, 
and  bring  forth  their  young  not  only  alive,  but 
with  their  fhells  upon  their  backs.  This  feems 
furprifing;  yef  it  is  inconteftably  true:  the 
young  come  to  fome  degree  of  perfedion  in  the  “ 
womb  of  the  parent  3 there  they  receive  their 
ftony  coat  3 and  from  thence  are  excluded,' with 
a complete  apparatus  for  fubfiftence. 

On  the  twelfth  of  March,”  fays  Swam- 
^ 2 merdam, 
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merdam,  “ I began  my  obfervations  upon  this 
“ fnail,  and  colledted  a great  number  of  the 
“ kind,  which  I put  into  a large  bafon  filled  with 
“ rain-water,  and  fed  for  a long  time  with  pot- 
“ ter’s  earth,  diffblved  in  the  water  about  them. 
“ On  the  thirteenth  of  the  fame  month  I opened 
“ one  of  thefe  fnails,  when  I found  nine  living 
“ fnails  in  its  vyomb ; the  largeft  of  thefe  were 
placed  foremoft,  as  the  firft  candidates  for 
“ exclufion.  I put  them  into  frefh-wa.ter,  and 
‘‘  they  lived  to  the  eighteenth  of  the  fame 
month,  moving  and  fwimming,  like  fnails  full 
“grown:  nay  their  manner  of  fwimming  was 
“ much  more  beautiful.”  Thus,  at  whatever 
time  of  the  year  thefe  fnails  are  opened,  they  are 
found  pregnant  with  eggs,  or  with  living  fnails ; 
or  with  both  together. 

This  ftriking  difference  between  the  frefli- 
water  and  the  garden  fnail,  obtains  alfo  in  fome 
of  the  fea  kind ; among  which  there  are  fome 
that  are  found  viviparous,  while  others  lay  eggs 
in  the  ufual  manner.  Of  this  kind  are  one  or 
two  of  the  Buccinums;  within  which  living 
young  have  been  frequently  found,  upon  their 
diffedfion.  In  general,  however,  the  reft  of  this 
numerous  clafs  bring  forth  eggs ; from  whence 
the  animal  burfts  at  a proper  ftate  of  maturity, 
completely  equipped  with  an  houfe,  which  the 
moiftnefs  of  the  element  where  it  refides  does 
not  prevent  the  inhabitant  -from  enlarging. 

How 
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How  the  loft  fllme  of  the  fnail  hardens,  at  the 
bottom  of  the  lea,  into  the  llony  fubftance  of  a 
{hell,  is  not  eafy  to  conceive  ! This  flime  muft 
at  leall:  be  polTefled  of  very  powerful  petrifying 
powers. 

All  animals  of  the  lhail  kind,  as  was  ob- 
fervcd  before,  are  hermaphrodites  j each  con- 
taining the  inftruments  of  generation  double. 
But  fome  of  the  lea  kinds  copulate  in  a different 
manner  from  thofe  of  the  garden.  The  one 
impregnates- the  other;  but,  from  the  pofition 
of  the  parts,  is  incapable  of  being  impregnated 
by  the  fame  in  turn.  For  this  reafon  it  is  ne- 
celfary  for  a third  to  be  admitted  as  a partner  in 
this  operation : fo  that,  while  one  impregnates 
that  before  it,  another  does  the  fame  office  by 
this;  which  is  itfelf  impregnated  by  a fourth. 
In  this  manner,  Mr.  Adanfon  has  feen  vaft 
numbers  of  fea  fnails,  united  together  in  a chain, 
impregnating  each  other.  The  bulxn  and  the 
caret  perform  the  offices  of  male  and  female 
at  the  fame  time.  The  orifices  in  thefe  are 
two,  both  feparate  from  each  other : the  open- 
ing by  which  the  animal  performs  the  office  ofi 
tlie  male,  being  at  the  origin  of  tlie  horns ; that 
by  which  it  is  paffive,  as  the  female,  being  far- 
ther down  upon  fhe  neck.  It  may  alfo  be  ob- 
ferved  as  a general  rule,  that  all  animals  that 
have  this  orifice,  or  verge,  as  fome  call  it,  on 
the  right  fide,  have  their  fhells  turned  from  the 
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right  to  the  left ; on  the  contrary,  thofe  which 
have  it  on  the  left  fide,  have  their  fhells  turned 
from  left  to  right,  in  a contrary  diredlion  to  the 
former. 

But  -this  is  not  the  only  difference  between 
land  and  fea  fnails.  Many  of  the  latter  entirely 
want  horns  j and  none  of  them  have  above  two. 
Indeed,  if  the  horns  of  fnails  be  furniftieA  with 
eyes,  and  if,  as  fome  are  willing  to  think,  the 
length  of  the  horn,  like  the  tube  of  a telefcope, 
aflills  vifion,  thefe  animals,  that  chiefly  refide  in 
the  gloomy  bottom  of  the  deep,  can  have  no 
great  occafion  for  them.  Eyes  would  be  un- 
neceflary  to  creatures  whofe  food  is  ufually  con- 
cealed in  the  darkeft  places ; and  who,  pofTefled 
of  VGjiy  little  motion,  are  obliged  to  grope  for 
what' they  fubfifl:  on.  To  fuch,  I fay,  eyes 
would  rather  be  an  obflrudlion  than  an  advan- 
tage; and  perhaps  even  thofe  that  live  upon 
land  are  without  them  ! 

Thofe  that  have  feen  the  fhells  of  fea  fnails, 
need  not  be  told  that  the  animal  which  produces 
ihem  is  larger  than  thofe  of  the  fame  denomi- 
ration upon  land.  The  fea  feems  to  have  the 
property  of  enlarging  the  magnitude  of  all  its 
inhabitants ; and  the  fame  proportion  that  a 
trout  bears  to  a fhark,  is  often  feen  to  obtain 
between  a flrell  bred  upon  the  land,  and  one 
bred  in  the  ocean.  Its  convolutions  are  more 
numerous.  The  garden  fnail  has  but  five  turns 

at 
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at  the  mofti  in  the  fea  fnail  the  convolutions 
are  fometimes  feen  amounting  to  ten. 

There  is  a difference  alfo  in  the  pofition  of 
the  mouth,  in  the  garden  and  the  water  fnail. 

In  the  former,  the  mouth  is  placed  crofswife, 
as  in  qiiadrupedes ; furnifhed  with  jaw-bones, 
lips  and  teeth.  In  moft  of  the  fea  fnails,  the 
niouth  is  placed  longitudinally  in  the  head ; 
and,  in  fomc,  obliquely,  or  on  one  fide.  Others, 
of  the  Trochus  kind,  have  no  mouth  whatfo-  • 
ever ; but  are  furnifhed  with  a trunk,  very  long 
in  fome  kinds,  and  fhorter  in  others. 

Snails  of  the  Trochus  kind,  furnifhed  thus 
with  an  inflrument  of  offence,  deferve  our  par- 
ticular attention.  The  trunk  of  the  Trochus 
is  flefhy,  mufcular,  fupple,  and  hollow.  Its  ex- 
tremity is  bordered  with  a cartilage,  and  toothed 
like  a faw.  The  fnails  that  are  provided  with 
this,  may  be  confidered  as  the  predacious  tribe, 
among  their  fellows  of  the  bottom.  'Fhey  are, 
among  fnails,  what  the  tiger,  the  eagle  or  the 
fhark  is  among  beafts,  birds  or  fifties.  The 
whole  race  of  fhelled  animals  avoid  their  ap- 
proach; for  their  habitations,  however  power- 
fully and  ftrongly  built,  though  never  fo  well 
fortified,  yield  to  the  fuperior  force  of  thefe  in- 
vaders. Though  provided  with  a thick  clumfy 
fliell  themfelves,  yet  they  move  with  greater 
fwiftnefs  at  the  bottom  than  moft  other  fhell 
fifh : and  feize  their  prey  with  greater  facility. 
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Nq  fli'ell  fo  large  but  they,  will  boldly  venture  to 
attack;  and,  with  their  piercing  augre-like 
trunk,  will  quickly  bore  it  through.  No  efforts 
.the  other  animal  makes  can  avail ; it  expands 
itfelf,  and  rifes  to  the  furface;  but  the  enemy 
.rifes  with  ,it;:  it  again  finks  to  the  bottom,  but 
ftUl  its  deftroyer  elofely  adheres.  In  this  man- 
ner the  carnivorous  Dxell-fifh,  as  fome  naturalifts 
.call  it,  flicks  for  feveral  days,  nay  weeks,  to  its 
prey,  until,  with  its  trunk,  it  has  fucked  out  all 
fubftance,  or  until  it  drops  off  when  the  other 
begins  to  putrefy.  ^ . : .i.:  . 

Thus  it  would  feem  througlioiit  nature,  that 
no  animal  .is  fo  well  defended,  but  that  others 
are  found  capable  of  breaking  in  upon  its  en- 
trenchments. The  garden  fnail  feems  tolerably 
well  guarded ; but  the  wall  of  its  fhell  is  paper 
itfelf,  in  comparifon  with  that  which  fortifies 
fome  of  the  fea  fnail  kind.  Befide  this  thick 
fhell,  many  ©f  them  are  alfo  furnifhed  with  a lid, 
which  covers  the  mouth,  of  the -fhell,  and  which 
opens  and  fhuts  at  the  animal’s  pleafure.  When 
the  creature  hunts  for  food,  it  opens  its  box, 
gropes  or  fwims  about ; and,  when  fatisfied,  drops 
its  lid  and  finks  to  the  bottom : there  it  might 
be  fuppofed  to  remain  in  perfedl  fecurity ; but 
the  trochus  foon  finds  the  way  to  break  into  the 
thickeft  part  of  its  enclofure,  and  quickly  de- 
ftroyS  it  with  the  mofl  fatal  induftry. 

The  being  liable  to  the  attacks  of  the  trochus 
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feems  to  be  a calamity  to  which  moft  of  this 
tribe  are  fubjeft.  Scarce  a fliell  is  met  with 
entire  and  found  to  the  end  of  its  convolutions ; 
but  particularly  the  thinneft  ftiells  are  the  moJft 
fubjedl  to  be  thus  invaded.  As  their  ihells  are 
eafily  pierced,  the  predatory  fliell-filh,  or  the 
fea-worm,  chiefly  feek  them  for  fubfiftence  j 
and  of  thofe  thin  paper-like  fliells,  not  one  in  an 
hundred  is  found  that  has  not  fuftered  fome  dif- 
after.  As  they  are  lighter  than  other  fhell-fifli, 
they  fwim  with  greater  eafe;  and  this  is  the 
chief  method  of  avoiding  their  heavier  thick- 
fhelled  purfuers.  The  food  of  all  fpails  properly 
lies  at  the  bottom}  when,  therefore,  the  nau- 
tilus, or  other  thin  fhelled  fifli,  are  feen  bufily 
fwimming  at  the  furface,  k may  be,  that,  inftead 
of  fporting  or  funning  themfelves,  as  fome  are 
apt  to  fuppofe,  they  are  actually  labouring  to 
efcape  their  mofl:  deadly  purfuers. 

Of  all  fea  fnails,  that  which  is  moft  frequently 
feen  fwimming  upon  the  furface,  and  whofe  ftiell 
is  the  thinneft  and  moft  eafily  pierced,  is  the 
Nautilus.  Whether,  upon  thefe  occafions,  it 
is  employed  in  efcaping  its  numerous  enemies 
at  the  bottom,  or  feeking  for  food  at  the  furface, 

I will  not  venture  to  decide.  It  feems  moft 
probable,  that  the  former  is  the  caufe  of  its  fre-, 
quently  appearing ; for,  upon  opening  the  fto- 
mach,  it  is  found  to  contain  chiefly  that  food 
which  it  finds  at  the  'bottom.  This  animal’s 
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induftry,  therefore,  may  be  owing  to  Its  fears ; 
and  all  thofe  arts  of  failing,  w'hich  it  has  taught 
mankind,  may  have  been  originally  the  product 
of  iiecefTity.  But  the  nautilus  is  too  famous  not 
to  demand  a more  ample  defcription. 

Although  there  be  feveral  fpecies  of  the  nau- 
tilus, yet  they  all  may  be  divided  into  tw'o  ; the 
one  with  a white  fliel),  as  thin  as  paper,  which 
it  often  is  feen  to  quit,  and  again  to  refume  ; the 
other  with  a thicker  fhell,  fometimes  of  a beau- 
tiful mother-of-pearl  colour,  and  that  quits  its 
fhell  but  rarely.  This  fhell  outwardly_  refem- 
bles  that  of  a large  fnail,  but  is  generally  fix  or 
eight  inches  acrofs : wdthin,  it  is  divided  into 
forty  partitions,  that  communicate  with  each 
other  by  doors,  if  I may  fo  call  them,  through 
which  one  could  not  thruft  a goofe-quill : al- 
moft  the  whole  internal  part  of  the  fhell  is  filled 
by  the  animal;  the  body  of  which,  like  its  habi- 
tation, is*  divided  into  as  many  parts  as  there  are 
chambers  in  its  fhell : all  the  parts  of  its  body 
communicate  with  each  other,  through  the  doors 
or  openings,  by  a long  blood-vefTel,  which  runs 
from  the  head  to -the  tail : thus  the  body  of  the 
animal,  if  taken  out  of  the  fhell,  may  be  likened 
to  a number  of  foft  bits  of  flefh,  of  which  there 
are  forty,  threaded  upon  a firing.  From  this 
extraordinary  conformation,  one  would  not  be 
apt  to  fuppofe  that  the  nautilus  fometimes  quitted 
its  fhell,  and  returned  to  it  again ; yet  nothing, 
5 though 
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riiough  feemingly  more  impoflible,  is  more  cer- 
tain. The  manner  by  which  it  contrives  to 
difengage  every  part  of  its  body  from  fo  intri- 
cate an  habitation ; by  which  it  makes  a fub- 
ftance,  to  appearance  as  thick  as  one’s  wrift, 
pafs  through  forty  doors,  each  of  which  would 
fcarcely  admit  a goofe  quill,,  is  not  yet  dif- 
covered.:  but  the  fadf  is  certain;  for  the  animal 
is  often  found  witliout  its  fhell ; , and  the  fhell 
more  frequently  deftitute  of  the  animal.  It  is. 
moft  probable,  that  it  has  a power  of  making  the 
fubftance.  of  one  fedfion  of  its  body  remove  up 
into  that  which  is  next ; and  thus,  by  multiplied 
removals,. it  gets  free.  , 

But  this,  though  very  Arrange,  is  not  the  pe- 
culiarity for  which  the  nautilus  has  been  the 
moft  diftinguifhed. . Its  fpreading  the  thin  oar, 
and  catching  the  flying  gale,  to  ufe  the  poet’s 
defeription  of  it,. has  chiefly  excited  human  cu- 
rioflty.  Thefe  animals,  particularly  thofe  of  the 
white,  light  kind,  are  chiefly  found  in  the  Me- 
diterranean ; and  fcarce  any  who  have  failed  on. 
that  fea,  but  muft  often  have  feen  them.  Whent 
the  fea  is  calm,  they  are  obferved  floating  on  the 
furface ; fome  fpreading  their  little  fail ; fome 
rowing  with  their  feet,  .as  if  for  life  and  death  j 
and  others  ftill,  floating  upon  their  mouths,  like 
a fhip  with  the  keel  upward..  If  taken. while 
thus  employed,  and  examined,  the  extraordinary, 
mechanilm  of  their  limbs  for  failing  will  appear 
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more  manifeflr.  The  nautilus  is  furniflied  with 
eight  feet,  which  ifluc  near  the  mouth,  and  may 
as  propferly  be  called  barbs  ; thefe  are  connefted 
to  each  other  by  a thin  fkin,  like  that  between 
the  toes  of  a duck,  but  much  thinner  and  more 
tranfparent.  Of  thefe  eight  feet  thus  connefied, 
fix  are  fhort,  and  thefe  are  held  up  as  fails  to 
catch  the  wind  in  failing  j the  two  others  are 
longer,  and  are  kept  in  the  water;  ferving,  like 
paddles,  to  fteer  their  courfe  by.  When  the 
weather  is  quite  calm,  and  the  animal  is  purfued 
from  below,  it  is  then  feen  expanding  only  a part 
'of  its  fail,  and  rowing  with  the  reft ; whenever 
it  is  interrupted,  or  fears  danger  from  above,  it 
inftantly  furls  the  fail,  catches  in  all  its  oars, 
turns  its  ftiell  mouth  downward,  and  inftantly 
finks  to  the  bottom.  Sometimes  alfo  it  is  feen 
pumping  the  water  from  its  leaking  hulk  ; and, 
when  unfit  for  failing,  deferts  its  fliell  entirely. 
The  foriaken  hulk  is  feen  floating  along,  till  it 
dafhes,  "by  a kind  of  ftiipwreck,  upon  the  rocks 
or  the  ftibre. 

From  the  aboye  defcription,  I think  we  may 
confider  this  animal  rather  as  attempting  to  fave 
itfelf  from  the  attacks  of  its  deftroyers,  than  as 
rowing  in  purfuit  of  food.  Certain  it  is,  that 
no  creature  of  the  deep  has  more  numerous  and 
more  powerful  enemies.  Its  fliell  is  fcareely 
ever  found  in  perfect  prefervation ; but  is  gene- 
rally feen  to  bear  fottie  marks  ofhoftileinvafion. 

Its 
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Its  little  arts,  therefore,  upon  the  furface  of  the 
water,  may  have  been  given  it  for  proteftion; 
and  it  may  be  thus  endued  with . comparative 
fwiftnefs,  to  avoid  the  crab,  the  fea-fcorpion, 
the  trochus,  and  all  the  flower  predacious  rep- 
tiles that  lurk  for  it  at  the  bottom  of  the 
water. 

From  this  general  view  of  fnails,  they  appear 
to  be  a much  more  aftive,  animated  tribe,  than 
from  their  figure  one  would  at  firft  conceive. 
They  feem,  to  an  inattentive  fpedfator,  as  mere 
inert  mafles  of  foft  flefh,  rather  loaded  than  co- 
vered with  a fhell,  fcarcely  capable  of  motion, 
and  infenfible  to  all  the  objecSts  around  them. 
When  viewed  more  clofely,  they  are  found  to 
be  furniflied  with  tlie  organs  of  life  and  fenfa- 
tion  in  tolerable  perfe£Hon:  they  are  defended 
with  armour,  that  is  at  once  both  light  and 
ftrong ; 'they  are  as  adfive  as  their  neceflities 
require ; and  are  poirefTed  of  appetites  more 
poignant  than  thofe  of  animals  that  feem  much 
more  perfectly  formed.  In  fhort,  they  are  a 
fruitful  induftrious  tribe ; furnilhed,  like  all 
other  animals,  with  the  powers  of  efcape  and 
invafionj  they  have  their  purfuits  and  their 
enmities,  and,  of  all  creatures  of  the  deep,  they 
have  moft  to  fear  from  each  other. 
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CHAP.  III.. ' 

Of  Bivahed  Bhell-Fijh^  or  Shells  of  the  Oyjler 

Kind. 

IT  may  feem  whimfical*  to  make  a diftinclion 
between  the  animal  perfedlions  of  turbinated 
and  bivalved  fhell^fifh,  or.  to,  grant,  a degree  of 
fuperiority  to.  the  fnail  above  the  oyfter.  Yet 
this  diftintSion  ftrongly  and  apparently  obtains 
in  nature  j,  and  we  fhall  find  tiie  bivalved  tribe 
of  animals  in  every  refpedf  inferior  to  thofe  wc 
have  been'defcribing..  Inferior  in  all  their  fen^- 
fations ; inferior  in  their  powers-  of  motion ; but 
particularly  inferior  in  their  fyftem  of  animal, 
generation.  The  lhail  tribe,  as  we.  faw,.  are 
hermaphrodite,  but  require  the  afiiftance  of 
each  otlier  for  fecundation^  all  the  bivalve  tribe 
are  hermaphrodite  in  like  manner,,  but.  they 
require-  no  alTiftance  from  each  other  towards 
impregnation  j and  a fingle  mufcle  or  oyfter,  if 
there  were  no  other  in  the  world,  . would  quickly 
replenifh  the  ocean.  As  the  land  fnail  from  its 
being  beft  known  took  the  lead  in  the  former 
clafs,  fo  the  frefh-water  mufcle,  for  the  fame 
reafon,  may  take  lead  in  this.  The  life  and 
manners  of  fuch.  as  belong  to  the.  fea  will  he 
beft  difplayed  in  the  comparifon.. 

The  Mufcle,  as  is  well  known,  .whether  be- 
longing to  frelh  or  fait- water,  confifts  of  two 
' ^ equal 
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equal  (hells,  joined  at  the  back  by  a ftrong 
mufcular  ligament  that  anfwers  all  the  purpofes 
of  an  hinge.  By  the  elaftic  contra6tion  of  thefe, 
the  aiiimal  can  open  its  (hells  at  pleafure,  about 
a quarter  of  an  inch  from  each  other.  The  fi(h 
is  fixed  to  either  (hell  by  four  tendons,  by  means 
of  which  it  (huts  them  clofe,  and  keeps  its 
body  firm  from  being  crufhed  by  any  (hock 
againft  the  walls  of  its  own  habitation.  It  is 
furnilhed,  like  all  other  animals  of  this  kind-, 
with  vital  organs,  though  thefe  are  fituated  in 
a very  extraordinary  manner.  It  has  a mouth 
furnifhed  with  two  flefhy  lips ; its  inteftine 
begins  at  the  bottom  of  the  mouth,  pafles 
through  the  brain,  and  makes  a number  of  cir- 
cumvolutions through  the  liver;  on  leaving 
this  organ,  it  goes  on  ftraight  into  the  heart, 
which  it  penetrates,  and  ends  in  the  anus ; 
near  which  the  lungs  are  placed,  and  through 
which  it  breathes,  like  thofe  of  the  fnail  kind  j 
and  in  this  manner  its  languid  circulation  is 
carried  on  *. 

But  the  organs  of  generation  are  what  moft 
deferve  to  excite  our  curiofity,  Thefe  confift  ia  ' 
each  mufcle  of  two  ovaries,  which  are  the  fer 
male  part  of  its  furniture,  and.  of  two  feininal 
veflels  refembling  what  are  found  in  the  male. 
Each  ovary  and  each  feminal  veflel  has  its  own 
proper  canal ; by  the  ovary  canal  the  eggs  de- 

♦ M,  Mery.  Anat,  dei  Moules  d’Etang. 


feend 


40  An  History  OF 

fcend  to  the  anus  j and  there  alfo  the  feminal 
canals  fend  their  fluids  to  impregnate  them.  By 
this  contrivance,  one  Angle  aninial  fuffices  for  the 
double  purpofes  of  generation ; and  the  eggs  are 
excluded  and  rmpregnated  by  itfelf  alone. 

As  the  mufcle  is  thus  furnifted  with  a kind 
of  felf-creating  power,  there  are  few  places 
where  it  breeds  that  it  is  not  found  in  great 
abundance.  The  ovaries  ufually  empty  them- 
felves  of  their  eggs  in  fpring,  and  they  are  re- 
pleniflied  in  autumn.  For  this  reafon  they  are 
, found  empty  in  fummer  and  full  in  winter. 
They  produce  in  great  numbers,  as  all  bivalved 
fhell-filh  are  found  to  do.  The  fecundity  of 
the  fnail  kind  is  trifling  in  comparifon  to  the 
fertility  of  thefe.  Indeed  it  may  be  aflerted  as  a 
general  rule  in  nature,  that  the  more  helplefs 
and  contemptible  the  animal,  the  more  prolific 
it  is  always  found.  Thus  all  creatures  that  are 
incapable  of  refifting  their  deftroyers,  have 
nothing  but  their  quick  multiplication  for  the 
continuation  of  their  exiftence. 

_ ,t 

The  multitude  of  thefe  animals  in  fome  places 
is  very  great;  but  from  their  defencelefs  (late, 
the  number  of  their  deftroyers  are  in  equal 
proportion.  The  crab,  the  cray-fifh,  and  many 
other  animals,  are  feen  to  devour  them ; but 
the  trochus  is  their  moft  formidable  enemy. 
When  their  ftiells  are  found  deferted,  if  we 
then  obferve  clofely,  it  is  moft  probable  we 

fliaU 


Testaceous  Fishes.  41 

fhall  find  that  the  trochus  has  been  at  work  in 
piercing  them.  There  is  fcarce  one  of  them 
without  a hole  in  itj  and.  this  probably  was  the 
avenue  by  which  the  eti,em.y  entered  to  deitfoy 
the  inhabitant. 

But  notwithftanding  the  number  of  this  crea- 
ture’s animated  enemies,  it  feenis.  ftill.  more 
fearful  of  the  agitations  of  the  element  in  Which 
it  refides ; for  if  dafhed  againft  rocks,  or  thrown 
far  on  the  beach,  it  is  deftroyed  without  a 
.power  of  redrefs.  In  order  to  guard  agaiird 
thefe,  which  are  to  this  animal  the  commonell 
‘and-  the  nioft;  fatal  accidents,  although  it  has  a 
power  of  flow  motion,  which  I fhall  prefently 
defcribe,  yet  it  endeavours  to  become  ftationary, 
and  to  attach  itfelf  to  any  fixed  objedt  it  hapfjenfe 
to  be  near.  For  this  purpofe  it  is  furniftied 
with  a very  Angular  capacity  of  binding  itfelf 
by  a number  of  threads  to  whatever  objed:  it 
approaches ; and  thefe  Reaumur  fpppofed  it  fpun 
artificially,  as  fpiders  tlieit  webs  which  they 
faften  againft  a wall.  Of  this,  however,  later 
philofophefs  have  found  very  great  reafon  to 
doubt.  It  is  therefore  fuppofed  that  thefe 
threads,  which  are  ufually  called  the  beard  of  the 
mufcle,'  are  the  natural  growth  of  the  animal’s 
body,  and  by  no  means  produced  at  pleafure. 
Indeed,  the  extreme  length  of  this  beard  in 
fome,  which  far  exceeds  the  length  of  the 
body,  feems  impoflible  to  be  manufactured  by 

the 
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the  thrufting  out  and  drawing  in  of  the  tongue, 
with  the  glutinous  matter  of  which  the  French 
philofopher  fup'pofed  thofe  threads  were  form- 
ed. It  is  even  found  to  encreafe  with  the 
growth  of  the  animal ; and  as  the  mufcle  be- 
comes larger  and  older,  the  beard  becomes 
longer,  and  its  filaments  more  ftrong  *.  Be  this 
as  it  will,  nothing  is  more  certain  than  that 
the  mufcle  is  found  attached  by  thefe  threads  to 
every  fixed  object ; fometimes,  indeed,  for  want 
of  fuch  an  objedl,  thefe  animals  are  found  united 
to  each  other ; and  though  thrown  into  a lake 
feparately,  they  are  taken  out  in  bunches  of 
many  together. 

To  have  fome  fixed  refting  place  where  the 
mufcle  can  continue,  and  take  in  its  accidental 
food,  feems  the  ftate  that  this  animal  chiefly 
defires.  Its  inftrument  of  motion,  by  which 
it  contrives  to  reach  the  objedf  it  wants  to  bind 
itfelf  to,  is  that  mufcular  fubftance  refembling 
a tongue,  which  is  found  long  in  proportion  to 
the  fize  of  the  mufcle:  In  fome  it  is  two  inches 
long,  in  others  not  a third  part  ofjhefe  dimen- 
fions.  This  the  animal  has  a power  of  thrufting 
out  of  its  fhell  •,  and  with  this  it  is  capable  of 
making  a flight  furrow  in  the  fand  at  the  bottom. 
By  means  of  this  furrow  it  can  ereif  itfelf  upon 

* Mercler  du  Paty,  fur  le  Bouchots  u Moules.  Tom.  ii. 
de  PAcademic  dc  la  Rochelle. 
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the  edge  of  Its  (hell ; and  thus  continuing  to 
make  the  furrow  in  proportion  as  it  goes  for- 
ward, it  reaches  out  its  tongue,  that  anfwers 
the  purpofe  of  an  arm,  and  thus  carries  its  fhell 
eilge-ways,  as  in  a groove,  until  it  reaches  the 
point  intended.  There  where  it  determines  to 
take  up  its  refidence  it  fixes  the  ends  of  its 
beard,  which  are  glutinous,  to  the  rock  or  the 
object,  whatever  it  be ; and  thus,  like  a fhip  at 
anchor,  braves  all  the  agitations  of  the  water. 
Sometimes  the'  animal  is  attached  by  a large 
number  of  threads ; fometimes  but  by  three  or 
four,  that  feem  fcarce  able  to  retain  it.  When 
the  mufcle  is  fixed  in  this  manner,  it  lives  upon 
the  little  earthy  particles  that  the  water  tranf- 
ports  to  its  fhells,  and  perhaps  the  flefli  of  the 
moll  diminutive  animals.  However,  it  does 
not  fail  to  grow  confiderably  ; and  fome  of  this 
kind  have  been  found  a foot  long.  I have  feen 
the  beards  a foot  and  an  half ; and  of  this  fub- 
ftance  the  natives  of  Palermo  fometimes  make 
gloves  and  ftockings. 

Thefe  fhell-fifh  are  found  in  lakes,  rivers,  and 
in  the  fea.  Thofe  of  the  lake  often  grow  to  a 
very  large  fize ; but  they  feem  a folitary  ani- 
mal, and  are  found  generally  feparate  from  each 
other.  Thofe  of  rivers  are  not  fo  large,  but  yet 
in  greater  abundance ; but  the  fea  mufcle  of  all 
others  is  perhaps  the  moft  plenty.  Thefe 
are  often  bred  artificially  in  falt-water  marflies 

that 


44  An  History  of 

that  are  overflowed  by  the  tide ; the  fifhermen 
throwing  them  in  at  the  proper  feafons,  and 
there  being  undifturbed  by  the  agitations  of  the 
fea,  and  not  preyed  upon  by  their  powerful 
^ enemies  at  the  bottom,  they  caft  their  eggs, 
which  foon  become  perfeil  animals,  and  thefe 
are  generally  found  in  clufters  of  feveral  dozen 
together.  It  requires  a year  for  the  peopling 
a mufcle-bed>  fo  that,  if  the  number  confifts 
of  forty  thoiifand,  a tenth  part  may  annually 
be  left  for  the  peopling  the  bed  anew,  Mufcles 
are  taken  from  their  beds  from  the  month  of 
July  to  Odlober ; and^  they  are  fold  at  a very 
moderate  price. 

Front  this  animal  the  Oyfter  differs  very  little, 
except  in  l;he  thicknefs  of  its  fhell,  and  its 
greater  imbecility.  The  oyfter,  like  the  mufcle, 
is  formed  with  organs  of  life  and  refpiration, 
with  inteftines  which  are  very  voluminous,  a 
liver,  lungs,  and  heart.  Like  the  mufcle,  it. 
is  felf-impregnated ; and  the  fhell,  which  the 
animal  foon  acquires,  ferves  it  for  its  future 
habitation.  Like  the  mufcle,  it  opens  its  fhell 
to  receive  the  influx  of  water,  and  like  that 
animal  is.  ftrongly  attached  to  its  fhells,  both 
above  and  below. 

But  it  differs  in  many  particulars.  In  the 
flrft  place,  its  fhells  are  not  equal,  the  one  being 
cupped,  the  other  flat ; upon  the  cupped  fhell 
it  is  always  feen  to  reft  j for  if  it  lay  upon  the 

flat 
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flat  fide  it  would  then  lofe  all  its  water.  It 
dijfers  alfo  in  the  thicknefs  of  its  fhells,  which 
are  fo  , ftrongly  lined  and  defended,  that  no 
/ animal  will  attempt  to  pierce  them.  But  though 
the  oyfter  be  fecured  from  the  attacks  of  die 
fmall  reptiles  at  the  bottom,  yet  it  often  ferves 
as  an  objedl  to  which  they  are  attached.  Pipe- 
worms  and  other  little  animals  fix  their  habi- 
tation to  the  oyfter’s  fides,  and  in  this  manner 
continue  to  live  in  fecurity.  Among  the  num- 
ber of  thefe  is  a little  red  worm,  that  is  often 
found  upon  the  fhell  j which  fome,  frorn  never 
ieeing  oyfters  copulate,  erroneoufly  fuppofed  to 
be  the  male  by  which  their  fpawn  was  impreg- 
nated. 

The  oyfter  differs  alfo  from  the  mufcle  in 
being  utterly  unable  to  change  its  fituation. 
The  mufcle,  as  we  have  obferved,  is  capable  of 
ereddng  itfelf  on  an  edge,  and  going  forward 
with  a flow  laborious  motion.  ' The  oyffrer  is 
wholly  pallive,  and  endeavours  by  all  its  powers 
to  reft  fixed  to  one  fpot  at  the  bottom.  It  is 
entirely  without  that  tongue  which  we  faw  an- 
fwering  the  purpofes  of  an  arm  in  the  other 
animal  j but  neverthelefs  is  often  attached  very 
firmly  to  any  objecl  it  happens  to  approach. 
Rocks,  ftones,  pieces  of  timber,  or  fea-weeds, 
all  feem  proper  to  give  It  a fixture,  and  to  fe- 
cure  it  againft  the  agitation  of  the  waves. 
Nothing  fo  common  in  the  rivers  of  the  tropical 
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climates  as  to  fee  oyfters  growing  even  amidfl 
the  branches  of  the  foreft.  Many  trees  which 
grow  along  the  banks  of  the  ftream  often  bend 
their  branches  into  the  water,  and  particularly 
the  mangrove,  which  chiefly  delights  in  a moift 
fituation.  To  thefe  the  oyfters  hang  in  clufters, 
like  apples  upon  the  moft  fertile  tree ; and  in 
proportion  as  the  weight  of  the  fifh  finks  the 
plant  into  the  water,  where  it  ftill  continues 
growing,  the  number  of  oyfters  encreafe,  and 
hang  upon  the  branches.  Thus  there  is  nothing 
that  thefe  ftiell-fifti  will  not  ftick  to ; they  are 
often  even  found  to  ftick  to  each  other.  This 
is  effefted  by  means  of  a glue  proper  to  them- 
felves,  which,  when  it  cements,  the  joining  is  as 
hard  as  the  fliell,  and  is  as  difficultly  broken. 
The  joining  fubftance,  however,  is  not  always 
of  glue ; but  the  animal  grows  to  the  rocks, 
fomewhat  like  the  mufcle,  by  threads;  although 
thefe  are  only  feen  to  take  root  in  the  fhell,  and 
not,  as  in  the  mufcle,  to  fpring  from  the  body 
of  the  fifti  itfelf. 

Oyfters  ufually  caft  their  fpawn  in  May, 
which  at  firft  appear  like  drops  of  candle- 
greafe,  and  ftick  to  any  hard  fubftance  they  fall 
upon.  Thefe  are  covered  with  a fliell  in  two 
or  three  days ; and  in  three  years  the  animal  is 
large  enough  to  be  brought  to  market.  As 
they  invariably  remain  in  the  places  where  they 
are  laid,  and  as  they  grow  without  any  other 
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feemlng  food  than  the  afflux  of  fea-water,  it  is 
the  cuftom  at  Colchefter,  and  other  parts  of  the 
kino-dom,  where  the  tide  fettles  in  marflies  on 
land,  to  pick  up  great  quantities  of  fmall  oyfters 
along  the  (hore,  which  when  firft  gathered  fel- 
dom  exceed  the  fize  of  a fixpence.  Thefe  are 
depofited  in  beds  where  the  tide  comes  in,  and 
in  two  or  three  years  grow  to  a tolerable  fize. 
I'hey  are  faid  to  be  better  tailed  for  being  thus 
flieltered  from  the  agitations  of  the  deep ; and 
a mixture  of  freih  water  entering  into  thefe 
repofitories,  is  faid  to  improve  their  flavour,  and 
to  cncreafe  their  growth  and  fatnefs. 

The  oyfters,  however,  which  are  prepared  in 
this  manner,  are  by  no  means  fo  large  as  thofe 
found  flicking  to  rocks  at  the  bottom  of  the  fea, 
ufually  called  rock-oyfters.  I'hefe  are  fome- 
times  found  as  broad  as  a plate,  and  are  admired 
by  fome  as  excellent  food.  But  what  is  the  fize 
of  thefe  compared  to  the  oyfters  of  the  Eaft- 
Indies,  fome  of  whofe  fhells  I have  feen  two 
feet  over  ! The  oyfters  found  along  the  coaft  of 
Coromandel  are  capable  of  funiiihing  a plenti- 
ful meal  to  eight  or  ten  men;  but  it  feems 
univerfally  agreed  that  they  are  no  way  com- 
parable to  ours  for  delicacy  or  flavour. 

Thus  the  mufcle  and  the  oyfter  appear  to 
have  but  few  diftin£lions,  except  in  their  ihape 
and  the  power  of  motion  in  the  former.  Other 
biyalved  fliell-fiih,  fuch  as  the  cockle,  the  fcal- 
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lop,  and  the  razor-ftiell,  have  differences  equally 
minute.  The  power  of  changing  place,  which 
fome  of  them  effedl  in  a manner  quite  peculiar 
to  themfelves,  makes  their  greateft  difference. 
The  Scallop  is  particularly  remarkable  for  its 
method  of  moving  forward  upon  land,  or  fwim- 
ming  upon  the  furface  of  the  water.  When 
this  animal  finds  itfelf  deferted  by  the  tide,  it 
makes  very  remarkable  efforts  to  regain  the 
water,  moving  towards  the  fea  in  a moft  fin-i 
gular  manner.  It  firft  gapes  with  its  fhell  as 
widely  as  it  can,  the  edges  being  often  an  inch 
afunder;  then  it  (huts  them  with  a jerk,  and  by 
this  the  whole  animal  rifes  five  or  fix  inches 
from  the  ground.  It  thus  tumbles  any  how 
forward,  and  then  renews  the  operation  until 
it  has  attained  its  journey’s  end.  When  in  the 
water  it  is  capable  of  fupporting  itfelf  upon  the 
furface ; and  there  opening  and  fliutting  its 
fliells,  it  tumbles  over  and  over,  and  makes  its 
way  with, fome  celerity. 

The  Pivot  or  Razor-fhell  has  a very  different 
kind  of  motion.  As  the  former  moves  labo- 
rioufly  and  llowly  forward,  fo  the  xazor-fhell  has 
only  a power  of  finking  point  downward.  The 
fhells  of  this  animal  refemble  nothing  fo  much 
as  the  haft  of  a razor ; and  by  this  form  it  is 
better  enabled  to  dive  into  the  foft  fand  at-the 
bottom.  .All  the  motions.of  this  little  arilmal  are 
confined  finking  or  rifing  a foot  down^^rds 
* or 
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or  upwards  in  the  faud,  for  it  never  leaves  the 
fpot  where  iirft  it  was  planted.  From  time  to 
time  it  is  feen  to  rife  about  half  way  out  of  its 
hole ; but  if  any  way  difturbcd,  it  finks  perpcn- 
clicularly  down  again.  Juft  over  the  place  where 
the  razor  buries  itfelf,  there  is  a fmall  hole  like 
a chimney,  through  which  the  animal  breathes, 
or  imbibes  the  fea-water.  Upon  the  defertion 
of  the  tide,  thefe  holes  are  eafily  diftinguifhed 
by  the  fiftiermen  who  feek  for  it;  and  their 
method  of  enticing  the  razor  up  from  the  deptii 
of  its  retreat  is  by  fprinkling  a little  fea-falt 
upon  the  hole.  This  melting,  no  fooner  reaches 
the  razor  below  than  it  rifes  inllantly  ftraight 
upwards,  and  (hews  about  half  its  length  above 
the  furfiice.  This  appearance  however  is  i;i- 
ftantaneous ; and  if  the  fifher  docs  not  feize  the 
opportunity,  the  razor  buries  itfelf  with  great 
cafe  to  its  former  depth.  There  it  continues 
fccure  ; no  fait  can  allure  it  a fecond  time ; but 
it  remains  unmolefted,  unlefs'the  fiflrer  will  be 
at  the  trouble  of  digging  it  out,  fometimes  two 
feet  below  the  furface. 

Such  are  the  minute  differences  between  bi- 
valved  fhell-fiflr ; but  in  the  great  out-lines  of 
their  nature  they  exacftly  referable  each  other. 
It  is  particularly  in  this  clafs  of  fhell-fifti  that 
pearls  are  found  in  greateft  abundance ; and  it 
is  in  the  internal  parts  of  thofe  fticlls  that  are  of 
a Alining  filvery  colour  that  tliefe  gems  are 
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ulually  generated  •,  but  the  pearl  is  alfo  found  to 
breed  as  well  in  the  mufcle  or  the  fcallop  as  in 
the  oyfter.  In  fadl  it  is  found  in  all  bivalved 
fhells,  the  infides  of  which  refemble  that  well- 
known  fubftance  called  mother-of-pearl. 

Whether  pearls  be  a difeafe  or  an  accident  in 
the  animal  is  fcarce  w'orth  enquiry.  The  com- 
mon opinion  is,  that  they  are  a kind  of  calculous 
concretion  in  the  body  of  the  animal,  fomewhat 
refembling  a ftone  in  the  bladder,  and  are  con- 
fequently  to  be  confidered  as  a diforder.  It  is 
faid,  in  confirmation  of  this  opinion,  that  thofc 
coafts  upon  which  pearls  are  fiflied  are  very  un- 
healthy ; and  therefore  moft  probably  oyfters 
fhare  the  general  influence  of  the  climate ; it  is 
alfo  added,  that  tliofe  oyfters  in  which  pearls  are 
found  are  always  ill-tafted,  which  is  a fign  of 
their  being  unfound ; and  laftly,  it  is  aflerted  that 
the  pearl  grows  fometimes  fo  big  as  to  keep 
the  fhells  of  the  animal  from  fhutting,  and  that 
thus  it  dies  by  being  expofed.  It  is  eafy  to  fee 
the  weaknefs  of  thefe  alfertions,  which  feem 
neither  true  nor  amufing.  To  anfwer  them  in 
their  own  way,  if  a ftone  in  the  bladder  be  a 
diforder,  a ftone  in  the  ftomach  of  an  oft  rich  is 
a benefit,  and  fo  it  may  be  in  the  fhell  of  an 
oyfter.  If  the  fhores  where  the  pearls  are  fiftied 
be  unwholefome  to  man,, that,  'inftead  of  being 
difadvantageous,  is  fo  much  the  more  lucky  for 
the  oyfter.  If  the  pearl  oyfters  are  the  worft: 
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tafted,  fo  are  kites  and  ravens  among  birds  j and 
yet  we  know  that  they  are  healthy  and  long- 
lived  animals ; if  the  oyfter  had  ever  its  fhell 
kept  afunder  by  the  pearl  within  it,  that  would 
be  a difeafe  indeed : but  tliis  in  reality  never 
happens } for  the  oyfter  that  breeds  a large  pearl 
always  breeds  a large  Ihell,  and  the  fliell  itfelf 
.indents  to  receive  its  impreffion.  The  pearl 
upon  the  whole  feems  bred  from  no  diforder  in 
the  animal,  but  accidentally  produced  by  the 
fame  matter  that  goes  to  form  the  fliell.  This 
fubftance,  which  is  foft  at  firft,  quickly  hardens ; 
and  thus,  by  fucceflive  coats,  layer  over  layer,  the 
pearl  acquires  its  dimenfions.  If  cut  through, 
it  will  be  found  to  confift  of  feveral  coats,  like 
an  onion ; and  fometimes  a fmall  fpeck  is  feen 
in  the  middle,  upon  which  the  coats  were  origi- 
nally formed. 

All  oyfters,  and  moft  ftiell-fifti,  are  found  to 
contain  pearls  ; but  that  which  particularly  ob- 
tains the  name  of  the  pearl  oyfter,  has  a large 
ftrong  whitifh  fliell,  wrinkled  and  rough  with- 
out, and  within  fmooth  and  of  a filver  colour. 
From  thefe  the  mother-of-pearl  is  taken,  which 
is  nothing  more  than  the  internal  coats  of  the 
fliell,  refembling  the  pearl  in  colour  and  con- 
fiftence.  d'his  is  taken  out  and  ftiaped  into  that 
variety  of  utenfils  which  are  found  fo  beautiful ; 
but  the  pearl  itfelf  is  chiefly  prized  5 being 
found  but  in  few  oyfters,  and  generally  adher- 
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Ing, 'fometimes  making  a print  iii  the  body  of 
the  fliell,  fometimes  at  large  within  thefubitance 
of  the  fiifh. 

T.'here'are  a great  number  of  pearl  filheries  in 
Amcrica'and  Afia;  but  as  pearls  bear  a worfe 
price  than  formerly,  thofe  of  America  are  in  a 
ffreat  meafure  difcontinued.  The  moft  famous 

O 

of  all  the  Afiatic  hfheries  is  in  the  Perfian 
Gulph,  near  thelfle  of  Jdahren.  Theie  is  ano- 
ther. between  the  coaft  of  Madura  and  the 
Illand  of  Ceylon ; and  there  was  a third  on  the 
ooafts  of  Japan ; but  as  tliefe  noble  iflanders 
"hav^  a contempt  for  jewels,  and  an  abhorrence 
Jor  fuch  Europeans  as  come  in  purfuit  of  them, 
that  fifhery,  which  is  thought  to  be  the  moft 
.valuable  of  all  others,  is  difcontinued.  The 
diving  bullnefs  is  now  carried  on  only  in  thofe 
countries  where  the  wretclrednefs  of  one  part  of 
mankind  goes  to  fupport  the  magnificence  of 
tlie  other. 

:>  The  chief  fiftiery,  as  was  faid,  is  carried  on 
in  the  Perfian  Gulph,  and  the  moft  valuable 
pearls  are  brought  from  thence.  The  value  of 
thefe  jewels  eneneafes  not  only  in  proportion  to* 
their  li.?.e,  but  alfo  their  figure  and  colour ; for 
fomc  pearls  are  white,  others  are  yellowifh, 
others  of  a lead-colour  j and  fome  affirm  they 
have  been  found  as  black  as  jet.  What  it  is 
that  gives  thefe  dift'erent  tinctures  to  pearls  is 
not  known  i Taverner  a,fcribes  it  to  their  lying 
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two  or  three  weeks  upon  ftiore  after  the  oyfter 
is  taken ; Reaumur  thinks  it  proceeds  from  the 
colour  of  that  part  of  the  filh’s  body  upon  which 
the  pearl  lies.  It  is  molt  probable  that  this 
colour  proceeds,  like  the  fpots  frequently  found 
on  the  internal  furface  of  the  fliell  itfelf,  from 
foine  accident  while  the  pearl  is  growing. 

The  bell;  coloured  pearls  and  the  roundeft 
are  brought  from  the  Eart;  thofe  of  America 
;irc  neither  fo  white  nor  fo  exactly  oval.  Ail 
pearls  however  in  time  become  yellow ; they 
may  be  confidered  as  an  animal  fublhmce  con- 
verted into  a llony  hardnefs,  and  like  ivory 
taking  a tiiv^lure  from  the  air.  I'hey  have 
been  even  found  to  decay  when  kept  in  damp 
or  vaulted  places,  and  to  moulder  into  a fub- 
ftance  feafee  harder  than  chalk.  When  tiie 
daughters  of  Stilicon,  that  were  both  betrothed, 
one  after  the  other,  to  the  emperor  Honor! us, 
were  buried,  much  of  their  finery  was  alfo  de- 
pofited  with  them  in  the  fame  tomb.  Li  this 
manner  they  remained  buried  for  above  eleven 
hundred  years,  till  the  foundations  of  the  church 
of  St.  Peter  were  laying.-  'I'heir  tomb  was  then 
di (covered,  and  all  their  finery  was  found  in  to- 
lerable prefervation  except  their  pearls,  which 
were  converted  by  time  and  damps  into  a chalky 
powder. 

The  wretched  people  that  are  deftined  to  fifh 
for  pearls,  are  either  Negroes  or  fome  of  the 
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pooreft  of  the  natives  of  Perfia.  The  inhabitants 
of  this  country  are  divided  into  tyrants  and 
fl^ves.  The  divers  are  not  only  fubjecf  to  the 
dangers  of  the  deep,  to  tempefts,  to  fuffbcation 
at  the  bottom,  to  being  devoured  by  fliarks, 
but  from  their  profefnon  univerfally  labour  un- 
der a fpitting  of  blood,  occafioned  by  the  pref- 
lure  of  air  upon  their  lungs  in  going  down  to 
the  bottom.  The  moft  robuft  and  healthy 
young  men  are  chofen  for  this  employment, 
but  they  feldom  furvive  it  above  five  or  fix 
years.  Their  fibres  become  rigid ; their  eye- 
balls turn  red  j and  they  ufually  die  confump- 
tive. 

' It  is  amazing  how  very  long  they  are  leen  to 
continue  at  the  bottom.  Some,  as  we  are  afllir- 
ed,  have  been  known  to  continue.tliree  quarters 
of  an  hour  under  water  without  breathing ; and 
to  one  unufed  to  diving,  ten  minutes  would  fuf- 
focate  the  Itrongeft.  Whether  from  fome  effort 
the  blood  burffs  the  old  palfage  which  it  had  in 
the  foetus,  and  circulates  without  going  through 
the  lungs,  it  is  not  eaiy  to  tell ; but  certain  it  is 
that  fome  bodies  have  been  difledfed  with  this 
canal  of  communication  open,  and  thefe  extra- 
ordinary divers  n.ay  be  internally  formed  in 
that  manner. 

Be  this  as  it  may,  no  way  of  life  feems  fo 
laborious,  fo  dangerous,  or  fo  painful.  They 
fifli  for  pearls,  or  ratlier  the  oyfters  that  contain 
" them. 
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them,  in  boats  twenty-eight  feet  long ; and  of 
thefe  there  are  fometimes  three  or  four  hundred 
at  a time,  with  each  feven  or  eight  ftones,  which 
ferve  for  anchors.  There  are  from  five  to  eight 
divers  belonging  to  each,  that  dive  one  after 
another.  They  are  quite  naked,  except  that  they 
have  a net  hansina:  down  from  the  neck  to 
put  their  oyfters  in,  and  gloves  on  their  hands 
to  defend  them  while  they  pick  the  oyfters 
from  the  holes  in  the  rocks  ; for  in  this  manner 
alone  can  they  be  gathered.  Every  diver  is 
funk  by  means  of  a ftone,  weighing  fifty,  pounds, 
tied  to  the  rope  by  which  he  defcejids.  He 
places  his  foot  in  a kind  of  ftirr.up,  and  laying 
hdd  of  the  rope  with  his  left-hand,  with  his 
right  he  ftops  his  nofe  to  keep  in  his  breath,  as 
upon  going  down  he  takes  in  a very  long  in- 
fpiration.  They  are  no  fooner  come  to  the 
bottom,  but  they  give  the  fignal  to  thofe  who  are 
in  the  boat  to  draw  up  the  ftone  ; which  done, 
they  go  to  work,  filling  their  net  as  faft  as  they 
can  j and  then  giving  another  fignal,  the  boats 
above  pull  up  the  net  loaded  with  oyfters,  and 
fhortly  after  the  diver  himfelf,  to  take  a new  in- 
fpiration.  They  dive  to  the  depth  of  fifteen  fa- 
thoms, and  feldom  go  deeper.  They  generally 
go  every' morning  by  break  of  day  to  this  fa- 
tiguing employment,  taking  the  land-wind  to 
waft  them  out  to  fea,  and  returning  with  the 
fea-breeze  at  night.  The  owners  of  the  boats 
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uiunlly  hire  the  divers,  and  the  reft  of  the  boat’s 
crew,  as  v/e  do  our  labourers,  at  fo  much  a da\'. 
All  the  oyftcrs  are  brought  on  flrore,  where 
they  are  laid  in  a great  heap  till  the  pearl  fiftiery 
is  over,  which  continues  during  the  months  of 
November  and  December.  When  opportunity 
ferves,  they  then  examine  every  oyfter,  and  it  is 
accidental  whether  tire  capture  turns  out  ad- 
vantageoiis.  Indeed  no  human  being  can  wifli 
W'ell  to  a commerce,  which  thus  chains  fuch  a 
number  of  fellow-creatures  to  the  bottom,  to 
pluck  up  a glittering  mouldering  pebble. 

C H A P.  IV.  ■ ^ 

’ ^ Oy  Multivale  Shell-fijl).  • 

Mult  I VALVE  S he  ll- fish  may  be 
confidered  as  animals  fhut  up  in  round 
boxes.  To  view  their  habitations  externally, 
one  would  be  little’apt  to  confider , them  as  the 
retreats  of  living  creatures;  and  .ftill  lefs,  to 
fuppofe  that  fome  of  them  carry  their  boxes 
wdth  a tolerable  fhare  of  fwiftnefs,  fo  as  to  efcape 
their  purfuers.  Of  thefe  there  are  principally 
two  kind ; fuch  as  move,  and  fuch  as  are  fta- 
tionary  ; the  firft  are  ufually  knowm  in  our  cabi- 
nets by  the  name  of  fea-eggs ; the  others  are 
as  often  admired,  from  the  cavities  which  they 
fcoop  out  for  their  habitation  in  the  hardeft 
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rnarble.  The  firlt  are  called,  by  natiiralllls, 
Echini,  or  Urchins:  the  latter  are  called  Phola- 
des,  or  File-hfli.  Of  both  there  are  feveral  forts; 
but,  by  defcribing  thefe  twq,  we  fliall  have  a 
competent  idea  of  all  the  relf. 

On  a flight  view,  the  fea-urchin  may  be  com- 
pared to  the  hulk  of  a cheftmit;  being  like  it 
round,  and  with  a number  of  bony  prickles 
ffanding  out  on  every  fide.  To  exhibit  this 
extraordinary  animal  in  every  light — if  we  could 
conceive  a turnip  ftuck  full  of  pins  on  every 
fide,  and  running  upon  thefe  pins  with  fome 
decree  of  fwiftnels,  we  fliould  have  fome  idea 
of  this  extraordinary  creature.  'Fhe  mouth  iS> 
placed  downwards ; the  vent  is  above ; the  ihell 
is  a hollow  vafe,  refembling  a fcooped  apple  ; 
and  this  filled  with  a foft,  mufcular  lublEimce, 
through  which  the  inteftines  wind  from  the  bot- 
tom to  the  top.  'Fhe  mouth,  which  is  placed 
undermoll:,  is  large  and  red,  furnilhed  with  five 
fharp  teeth,  which  arc  eaiily  difeerned.  'Fhe 
jaws  are  flrengthened  by  five  fmali  bones,  in  the 
centre  of  which  is  a fmall  flelhy  tongue ; and 
from  this  the  inteltines  make  a winding  of  five 
fpires,  round  the  internal  fides  of  the  Ihell,  end- 
ing at  top,  where  the  excrements  are  excluded. 
But  what  makes  the  moff:  extraordinary  part  of 
this  animal’s  conformation,  are  its  horns  and  its 
fpines,  that  point  from  every  part  of  the  body, 
like  the  horns  of  a fnail,  and  that  ferve  at  once 
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as  legs  to  move  upon,  as  arms  to  feel  with,  and 
as  inftriunents  of  capture  and  defence.  Between 
thefe  horns  it  has  alfo  fpines  that  are  not  endued 
with  fuch  a fhare  of  motion.  The  fpines  and 
the  horns  ilTne  from  every  part  of  its  body ; the 
fpines  being  hard  and’ prickly } the  horns  being 
foft,  longer  than  the  fpines,.  and  never  feen  ex- 
cept in  the  water.  They  are  put  forward  and 
withdrawn  like  the  horns  of  a fnail,  and  are  hid 
at  the  bafes  of^  the  fpines,  ferving,  as  was  faid 
before,  for  procuring,  food  and  motion.  All  this 
apparatus,  however,  is  only  feen  when  the  ani- 
mal is  hunting  its  prey  at  the  bottom  of  the  wa- 
ter ; for,  a few  minutes  after  it  is  taken,  all  the 
horns  are  withdrawn  into  the  body,  and  moft  of 
the  fpines  drop  off. 

It  is  generally  faid  of  infe<9:s,  that  thofe  which 
have  the  greateft  number  of  legs,,  always  move 
the  floweft but  this  animal  feems  to  be  an  ex- 
ception to  the  rule  j for  though  furnilhed  with 
two  thoufand  fpines,  and  twelve  hundred  horns, 
all  ferving  for  legs,  and  from  their  number 
feeming  to  impede  each  orirer’s  motion,  yet  it 
runs  with  feme  flrare  of  fwiftnefs  at  the  bottom, 
and  it  is  fometimes  no  eafy  matter  to  overtake 
it.  It  is  ofterv  taken  upon  the  ebb,  by  following 
it  in  fhallow  water,  either  in  an  ozier  bafket,  or 
fiinply  with  the  hand.  Both  the  fpines  and  the 
horns  aflift  its  motion  ; and  the ‘animal  is  ufu- 
ally  feen  running  with  the  mouth  downward. 

Some 
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Some  kinds  of  this  animal  are  as  good  eat- 
ing as  the  lobfter ; and  its  eggs,  which  are  of  a 
deep  red,  are  confidered  as  a very  great  deli- 
cacy. But  of  others  the  tafte  is  but  indifferent ; 
and  in  all  places,  except  the  Mediterranean, 
they  are  little  fought  for,  except  as  objects  of 
curiofity. 

Very  different  in  motion,  though  not  much 
different  in  fhape  from  thefe,  are  the  Acorn 
Shell-fifh,  the  Thumb-footed  Shell-fifh,  and 
the  Imaginary  Barnacle.  Thefe  are  fixed  to 
one  fpot,  and  appear  to  vegetate  from  a ftallc. 
Indeed,  to  an  inattentive  fpedfator,  each  aiffually 
feems  to  be  a kind  of  fungus  that  grows  in  the 
deep,  deftitute  of  animal  life  as  well  as  motion. 
But  the  enquirer  will  foon  change  his  opinion, 
when  he  comes  to  obferve  this  mufhroom-Iike 
figure  more  minutely.  He  will  then  fee  that 
the  animal  refiding  within  the  fhell  has  not  only 
life,  but  feme  degree  of  voracioufnefs  j that  it 
has  a cover,  by  which  it  opens  and  fhuts  its  fhell 
at  pleafure ; that  it  has  twelve  long  crooked 
arms,  furnifhed  with  hair,  which  it  thrufts  forth 
for  its  prey  j and  eight  fmaller,  which  fire  gene- 
rally kept  in  the  fhell.  They  are  feen  adhering 
to  every  fubftance,  that  is  to  be  met  with  in 
the  ocean  ; rocks,  roots  of  trees,  fhips  bottoms, 
whales,  lobfters,  and  even  crabs  j like  bunches 
of  grapes,  clung  to  each  other.  It  is  kmufing 
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enough  to  behold  their  operations  *.  They  for 
fome  time  remain  motionlefs  within  their  fliell  j 
but  when  the  lea  is  calm,  they  are  leen  opening 
the  lid,  and  peeping  about  them.  They  then 
thruft  out  their  long  neck,  look  round  them 
for  fome  time,  and  then  abruptly  retreat  back 
into  their  box,  Ihut  their  lid,  and  lurk  in  dark- 
nefs  and  fecurity.  Some  people  eat  them;  but^ 
they  are  iit  no  great  repute  at  the  tables  of 
the  luxurious,  where  their  deformed  figure 
would  be  no  objedtion  to  their  being  intro- 
duced. 

Of  all  animals  of  the  fhelly  tribe,  the  Pholades 
are  the  moft  wonderful . F rom  their  gr-eat  powers 
of  penetration,  compared  with  their  apparent 
imbecility,  they  jullly  excite  the  aftonifhment  of 
the  curious  obl'erver.  Thefe  animals  are  found 
in  different  places  ; fometimes  cloathed  in  their 
proper  Ihell,  at  the  bottom  of  the  water ; fome- 
times concealed  in  lumps  of  marly  earth ; and 
fometimes  lodged,  fliell  and  all,  in  the  body  of 
the  hardeft  marble.  In  their  proper  fliell  they 
affume  different  figures ; but,  in  general,  they 
foiiiewhat  refemhle  a mufcle,  except  that  their 
fliell  is  found  adtually  compofed  of  five  or  more 
pieces,  the  fmalle'r  valves  ferving  to  clofe  up  the 
openings  left  by  the  irregular  meeting  of  the 

* Anderfon’s  Hiftoiy  of  Greenland. 
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two  principal  fhells.  But  their  penetration  Into 
rocks,  and  their  refidence  there,  makes  up  the 
moll:  wonderful  part  of  their  hiftory. 

This  animal,  when  divefted  of  its  fliell,  re- 
fembles  a roundifh,  loft  pudding,  with  no  inftru- 
ment  that  feems  in  the  leaft  fitted  for  boring 
into  ftones,  or  even  penetrating  the  fofteft  fub- 
llances.  It  is  furnilhed  with  two  teeth  indeed  ; 
but  thefe  are  placed  in  Inch  a fituation  as  to  be 
incapable  of  touching  the  hollow  furface  of  its 
ftony  dwelling  : it  has  alfo  two  covers  to  its  fhell, 
that  open  and  flint  at  either  end ; but  thefe  are 
totally  unferviceable  to  it  as  a miner.  The  in- 
llrument  with  which  it  performs  all  its  opera- 
tions, and  buries  itfelf  in  the  hardefl:  rocks,  is 
only  a broad  flefliy  fubftance,  fomewhat  refem- 
bling  a tongue,  that  is  feen  ifl’uing  from  the  bot- 
tom of  its  fliell.  With  this  foft,  yielding  inftru- 
ment,  it  perforates  the  moll:  folid  marbles ; and 
having,  while  yet  little  and  young,  made  its 
way,  by  a very  narrow  entrance,  into  the  fub- 
ftance of  the  ftone,  it  then  begins  to  grow  big- 
ger, and  thus  to  enlarge  its  apartment. 

The  feeming  unfitnefs,  however,  of  this  ani- 
mal for  penetrating  into  rocks,  and  there  form- 
ing an  habitation,  has  induced  many  philofophers 
to  fuppofe  that  they  entered  the  rock  while  it 
was  yet  in  a foft  ftate,  and  from  the  petrifving 
quality  of  the  water,  that  the  whole  rock  after- 
wards hardened  round  them  by  degrees.  Thus 
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any  penetrating  quality,  it  was  thought,  was  un- 
juilly  afcribed  to  them,  as  they  only  bored  into 
a foft  fubftance,  that  was  hardened  by  time. 
•This  opinion,  however,  has  been  confuted,  in  a 
very  fatisfaiSlory  manner,  by  Doctor  Bohads, 
who  obferved,  that  many  of  the  pillars  of  the 
temple  of  Serapis  at  Puteoli  were  penetrated  by 
thefe  animals.  From  thence  he  very  juftly  con- 
cludes, that  the  pholas  muft  have  pierced  into 
them  fince  they  were  eredfe^ ; for  no  workmen 
would  have  laboured  a pillar  into  form,  if  it  had 
been  honey-combed  by  worms  in  the  quarry. 
In  Ihort,  there  can  be  no  doubt  but  that  the 
pillars  were  perfe£lly  found  when  ere6led ; and 
that  the  pholades  have  attacked  them,  during 
■that  time  in  which  they  continued  buried  under 
-water,  by  means  of  the  earthquake  that  fwal- 
lowed  up  the  city  *. 

From  hence  it  appears  that,  in  all  nature, 
there  is  not  a greater  inftance  of  perfeverance 
and  patience  than  what  this  animal  is  feen  to  ex- 
hibit. Furnifhed  with  the  blunteft  and  fofteft 
augre,  by  flow,  fuccefliive  applications,  it  efFe6<s 
what  other  animals  are  incapable  of  performing 
by  force  j penetrating  the  hardeft  bodies  only 
with  its  tongue.  When,  while  yet  naked  and 
very  fmall,  it  has  efFeited  an  entrance,  and  has 
buried  its  body  in  the  ftone,  it  there  continues 

* Bohadfeh  dc  Aniraalibus  lylarinis,  p,  153. 
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for  life  at  its  eafe  j the  fea-water  that  enters  at 
the  little  aperture  fupplying  it  with  luxurious 
plenty.  When  the  animal  has  taken  too  great 
a quantity  of  water,  it  is  feen  to  fpurt  it  out  of 
its  hole  with  foine  violence.  Upon  this  feem- 
ingly  thin  diet,  it  quickly  grows  larger,  and 
foon  finds  itfelf  under  a neceffity  of  enlarging 
its  habitation  and  its  fliell.  The  motion  of  the 
pholas  is  flow  beyond  conception;  its  progrefs 
keeps  pace  with  the  growth  of  its  body ; and,  in 
proportion  as  it  becomes  larger,  it  makes  its 
v/ay  farther  into  the  rock.  When  it  has  got  a 
certain  way  in,  it  then  turns  from  its  former 
direftion,  and  hollows  downward;  till,  at  lafi:, 
when  its  habitation  is  completed,  the  whole 
apartment  refembles  the  bowl  of  a tobacco-pipe  ; 
the  hole  in  the  (hank  being  that  by  which  the 
animal  entered. 

O 

Thus  immured,  the  pholas  lives  in  darknefs, 
indolence,  and  plenty ; it  never  removes  from 
the  narrow  mannon  into  which  it  has  pene- 
trated ; and  feems  perfeftly  content  with  being 
inciofed  in  its  own  fepulchre.  The  influx  of 
the  fea-water,  that  enters  by  its  little  gallery, 
latisfies  all  its  wants ; and,  without  any  other 
food,  it  is  found  to  grow  from  feven  to  eight 
inches  long,  and  thick  in  proportion. 

But  they  are  not  fupplied  only  with  their 
rocky  habitation ; they  have  alfo  a ftiell  to  pro- 
tect them ; this  iheil  grows  upon  them  in  the 
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body  of  the  rock,  and  feems  a very  unneceflary 
addition  to  their  defence,  which  they  have  pi  o- 
cured  theinfelves  by  art.  I’hefe  {hells  take 
different  forms,  and  are  often  compofed  of  a 
different  number  of  valves  j fometimes  fix ; 
fometimes  but  three ; fometimes  the  fhell  rc'- 
fembles  a tube  with  holes  at  either  end,  one  for 
the  mouth,  and  the  other  for  voiding  the  ex- 
-crements. 

Yet  the  pholas  thus  fhut  up,  is  not  fo  folitary 
an  animal  as  it  would  at  firft  appear ; for  though 
it  is  immured  in  its  hole  without  egrefs,  though 
it  is  impoflible  for  the  animal,  grown  to  a great 
fize,  to  get  out  by  the  way  it  made  in,  yet  many 
of  this  kind  often  meet  in  the  heart  of  the  rock, 
and,  like  miners'in  a fiege,  who  fometimes  crofs 
each  other’s  galleries,  they  frequently  break  in 
upon  each  other’s  retreats.  Whether  their  thus 
meeting  bq  the  work  of  accideht,  or  of  choice, 
few  can  take  upon  them  to  determine  ; certain 
it  is,  they  are  rrioft  commonly  found  in  num- 
bers in  the  fame  rock  j-and  fometimes  above 
twenty  are  difeovered  within  a few  inches  of 
each  other. 

As  to  the  reft,  this  animal  is  found  in  greateft 
numbers  at  Ancona,  in  Italy;  it  is  found  along 
the  fhores  of  Normandy  and  Poitou,  in  France; 
it  is  found  alfo  upon  fome  of  the  coafts  of  Scot- 
land : and,  in  general,  is  confidered  as  a very 
great  delicacy,  at  the  tables  of  the  luxurious. 
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Of  Frogs  and  Toads  in  general, 

IF  we  emerge  from  the  deep,  the  firft  and 
moft  obvious  clafs  of  amphibious  animals 
that  occur  upon  land  are  frogs  and  toads.  Thefe, 

, wherever  they  refide,  feem  equally  adapted  for 
living  upon  land  and  in  the  water,  having  their 
hearts  formed  in  fuch  a manner  as  to  dlfpenfe 
with  the  afliftance  of  the  lungs  in  carrying  on 
the  circulation.  The  frog  and  the  toad  there- 
fore can  live  feveral  days  under  water,  with- 
out any  danger  of  fufFocation ; they  want  but 
little  air  at  the  bottom  j and  what  is  wanting 
is  fupplied  by  lungs,  like  bladders,  which  are 
generally  diftended  with  wind,  a^id  anfwer  all 
the  purpofes  of  a refervoir  from  whence  to 
breathe. 

To  defcribe  the  form  of  animals  fo  well 
known  would  be  fuperfluous ; to  mark  thofe  dif- 
ferences that  diftinguifh  them  from  each  other 
may  be  neceflary.  The  frog  moves  by  leaping ; 
the  toad  crawls  along  the  ground : the  frog  is 
in  general  lefs  than  the  toad ; its  colour  is 
brighter,  and  with  a more  polilhed  furface ; the 
toad  is  brown,  rough,  and  dufty.  The  frog  is 
light  and  adlive,  and  its  belly  comparatively 
fraall  i the  toad  is  flow,  fwolen,  and  incapable  of 
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- efcaping.  I'he  frog,  when  taken,  contracts  it- 
felf  fo  as  to  have  a lump  on  its  back  ; the  toad’s 
back  is  Itraight  and  even.  Their  internal  parts 
are  nearly  the  fame,  except  that  the  lungs  of  tire 
toad  are  more  compadt  than  thofe  of  the  frog : 
they  have  fewer  air-bladdere,  and  of  confequence 
the  animal  is  lefs  fitted  for  living  under  water. 
Such  are  the  difterences  with  refpe6t  to  figure 
and  conforniationj  their  habitudes  and  manners 
exhibit  a greater  variety,  and  require  a feparate 
description. 


CHAP.  II. 


Of  the  Frogy  and  its  Varieties, 

HE  external  figure  of  the  Frog  is  too 


X well  known  to  need  a defeription.  Its 
power  of  taking  large  leaps  is  remarkably  great, 
compared  to  the  bulk  of  its  body.  It  is  the 
beft  fwimmer  of  all  four-footed  animals ; and 
Nature  hath  finely  adapted  its  parts  for  thofe 
ends,  the  arms  being  light  and  aftive,  the  legs 
and  thighs  long,  and  furniftied  with  very  ftrong 
rr.ufcles. 

If  we  examine  this  animal  internally,  we  fliall 
find  that  it  has  a very  little  brain  for  its  fize  j a 
very  wide  fwallow ; a ftomach  feemingly  fmall, 
but  capable  of  great  diftenfion.  The  heart  in 
the  frog,  as  in  all  other  animals  that  are  truly 
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amphibious,  has  but  one  ventricle;  I'o  that  the 
blood  can  circulate  without  the  alTillance  of  the 
lungs,  while  it  keeps  under  water.  The  lungs 
refcmble  a number  of  finall  bladders  joined 
together,  like  the  cells  of  an  honey-comb  : they 
are  con  netted  to  the  back  by  mufcles,  and  can 
be  diftended  or  exhaufted  at  the  animal’s  plea-- 
fure.  The  male  has  two  tefticuli  lying  near  the 
kidnies ; and  the  female  has  two  ovaries,  lying 
near  tlie  fame  place';  but  neither  male  nor  fe- 
male have  any  of  the  external  ijiftruments  of 
generation ; the  anus  ferving  for  that  purpofe  in 
both.  Such  are  the  moft  ftriking  peculiarities 
in  the  anatomy  of  a frog ; and  in  thefe  it  agrees 
with  the  toad,  the  lizard,  and  the  ferpent.  They 
are  all  formed  internally  pretty  much  in  the  fame 
manner,  with  fpongy  lungs,  a fmiple  heart,  and 
are  deftitute  of  the  external  inftruments  that 
ferve  to  continue  the  kind. 

Of  all  thofe  who  have  given  hiftories  of  the 
frog,  Mr.  Rsefel,  of  Nuremberg,  feems  the 
moft  accurate  and  entertaining.  His  plates  of 
this  animal  are  well  known  ; his  alTiduity  and 
Ikilfulnefs  in  obferving  its  manners  are  ftill 
more  deferving  our  efteem.  Inftead,  therefore, 
of  following  any  other,  I will  take  him  for  my 
guide  ; and  though  it  be  out  of  my  power  to 
amufe  the  reader  with  his  beautiful  defigns,  yet 
there  will  be  fome  merit  in  tranferibing  his 
hiftory. 
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The  Common  Brown  Frog  begins  to  couple 
early  in  the  feafon,  and  as  Ibon  as  the  ice  is 
thawed  from  the  Itagnating  waters.  In  fome 
places  the  cold  protrabls  their  genial  appetite  till 
April;  but  it  generally  begins  about  the  middle  • 
of  March.  The  male  is  ufually  of  a greyifh 
brown  colour ; the  female  is  more  inclining  to 
yellow,  fpeclcled  with  brown.  When  they  cou- 
ple, the  colours  of  both  are  nearly  alike  on  the 
back;  but  as  they  change  their  ikins  almoft 
every  eighth  day,  the  old  one  falling  off  in  the 
form  of  mucus,  the  male  grows  yellower,  and 
the  female  more  brown.  In  the  males  the  arms 
and  Ieo;s  are  much  ftronp-er  than  in  the  females ; 
and,  at  the  time  of  coupling,  they  have,  upon 
their  thumbs,  a kind  of  flefhy  excrefcence, 
which  they  fix  firmly  to  the  breaft  of  the  female. 
This  Linnseus  fuppofed  to  be  the  male  inftru- 
ment  of  generation;  but,  by  clofer  infpeftion,  it 
is  found  only  of  fervice  in  holding  the  female  in 
a more  ftribt  embrace.  It  may  be  cut  off,  and 
the  impregnation  continue  unimpaired : it  is 
fometimes  found  in  the  oppofite  fex ; and  fome 
of  the  males  are  found  entirely  without  it; 
however,  when  it  is  cut  *off,  the  male  cannot 
hold  the  female  lb  flrongly  as  before. 

The  fex  couple  only  once  a year : and  then 
continue  united  fometimes  for  four  days  toge- 
. ther.  At  this  time  they  both  have  their  bellies 
greatly  fwolen ; that  of  the  female  being  filled 

with 
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with  eggs;  tlie  male  having  the  Ikin  of  the 
whole  body  diftended  with  a limpid  water, 
which  is  ejeifed  in  impregnation.  As  foon  as 
tlie  male  has  leaped  upon  the  female,  he  throws 
his  fore  legs  round  her  breaft,  and  clofes  them 
fo  firmly  that  it  is  impoflible  with  the  naked 
hands  to  loofe  them.  The  male  clafps  his 
fingers  between  each  other,  in  the  fame  manner 
as  people  when  they  are  praying;  the  thumbs 
prefs  with  tlieir  thickeft  fides  againft  the  breaft 
of  the  female ; and  though  Ihe  fliould  ftruggle 
ever  fo  much,  nothing  can  induce  him  to  let 
go  his  hold.  The  grafp  feems  involuntary  and 
convulfive ; they  camiot  be  eafily  torn  afunder; 
and  they  fwim,  creep,  and  live  united  for  fome 
days  fuccelTively,  till  the  female  has  flied  her 
Ipawn,  which  at  length  fhe  does  almoft  in  an 
inftant.  But  how  the  impregnation  is  perform- 
ed, without  any  apparent  inftruments  of  gene- 
ration, has  long  been  an  objecft  of  enquiry;  and 
ftill  continues  in  great  obfcurity.  To  invefti- 
gate  the  difficulty  as  carefully  as  poffible,  our 
German  philofopher  continued  to  examine  their 
mutual  congrefs  for  three  years  together,  and 
availed  himfelf  of  all  the  lights  that  the  knife,  or 
analogy,  could  furnifh.  ’ 

After  having  chofen  twelve  couple  of  frogs 
that  were  thus  joined  to  each  other,  and  having 
pxaced  each  couple  in  a glafs  veffel  with  water, 
he  icarce  let  them  out  of  his  fight  day  or  night, 

and 
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and  even  fate  up  two  nights  together  to  examine 
their  operations.  The  hrft  day  he  obferved  no- 
thing that  deferved  remark  ; but  the  fecond  they 
began  to  be  agitated  more  than  before  j the 
males  made  a noife  fomewhat  refembling  the 
grunting  of  a hog ; the  females  only  kept  fink- 
ing and  rifing  in  the  water. 

'Fhe  male  of  the  firft  couple  ejeiled  the  hu- 
midity with  which  his  body  was  fwolen,  by  which 
the  water  in  the  glafs  was  made  muddy ; and  he 
foon  after  quitted  the  female.  Our  philofopher 
cOTitinued  for  twelve  hours  to  obferve  whether 
the  female  would  cafi;  her  fpawn ; but  finding 
her  tardy,  he  diflefted  both  her  and  the  male ; 
in  the  latter,  the  fpermatic  veffels  were  quite 
empty,  as  might  naturally  have  been  fuppofed; 
but  for  the  female,  her  fpawn  ftill  remained  in 
her  body.  Upon  its  being  extracted,  and  put  into 
water,  it  periflied  without  producing  any  animal 
whatever.  From  hence  he  juftly  concluded,  that 
it  required  that  the  eggs  fiiould  be  ejeffed  from 
the  body  of  the  female  before  they  could  be  at 
all  prolific.  In  another  pair  the  male  quitted 
the  female,  who  did  not  ejcfl  her  fpawn  till 
fixteen  days  after ; and  thefe,  like  the  former, 
came  to  nothing.  But  it  was  very  difterent 
with  fome  of  the  reft.  The  females  ejeded 
their  fpawn,  while  the  male  ftill  remained  in 
his  ftation,  and  impregnated  the  maftes  at  dif- 
ferent intervals  as  they  fell  from  her  j and  thefe 

all 
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•all  brought  forth  animals  in  the  ufual  courfe  of 
o-cneration.  From  thefe  obfervations  it  was 
eafy  to  infer,  that  the  female  was  impregnated 
neither  by  the  mouth,  as  fome  philofophers 
imagined,  nor  by  the  excrefcence  at  the  thumbs, 
as  was  the  opinion  of  Linnaeus,  but  by  the 
iiifperfion  of  the  male  feminal  fluid  upon  the 
eggs  as  they  proceeded  from  the  body. 

A Tingle  female  produces  from  fix  to  eleven 
hundred  -eggs  at  a time ; and,  in  general,  The 
throws  them  all  out  together  by  a Tingle  effort ; 
though  fometimes  flie  is  an  hour  in  performing 
this  tafk.  While  Ihe  is  thus  bringing  forth,  it 
may  be  obferved,  that  the  male  adTs  the  part  of 
a midwife,  and  jnromotes  the  expulfipn  of  the 
eggs  by  working  with  his  thumbs,  and  com- 
prefTing  the  female’s  body  more  clofely.  'I'he 
eggs  which  were  comprefl'ed  in  the  womb,  upon 
being  emitted,  expand  themfelves  into  a round 
form,  and  drop  to  the  bottom  of  the  water, 
while  the  male  fwims  off,  and  ftrikes  with  his 
arms  as  ufual,  though  they  had  continued  To 
long  in  a ftate  of  violent  contradtion. 

The  egg,  or  Mttle  black  globe,  which  pro- 
duces a tadpole,  is  furrounded  with  two  different 
kinds  of  liquor.  That  which  immediately  Tur- 
rounds  the  globe  is  clear  and  tranfparent,  and 
contained  in  its  proper  membrane ; that  which 
, furrounds  the  whole  is  muddy  and  mucous.  The 
tranfparent  liquor  Terves  for  the  nourifhment.  of 
Vgl.  VII.  . E the 
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the  tadpole  from  time  to  time;  and  anfwers 
the  fame  purpofes  that  the  white  of  the  egg  does 
to  birds.  I'he  tadpoles,  when  tliis  membrane  is 
broken,  are  found  to  adhere  with  their  mouth  to 
part  of  it ; and  when  they  get  free,  they  imme- 
<iiately  fmk  to  the  bottom  of  the  water,  never 
being  able  to  get  to  tire  top  after  while  tlrey  con- 
tinue in  their  tadpole  form. 

But  to  return — When  the  fpawn  is  emitted 
and  impregnated  by  the  male,  it  drops,  as  was 
faid,  to  the  bottom,  and  there  the  white  quickly  . 
and  fenfibly  encreafes.  The  eggs,  which  during 
the  four  firft  hours  fufFer  no  perceptible  change, 
begin  then  to  enlarge  and  grow  lighter ; by  which 
means  they  mount  to  the  furface  of  the  water. 
At  the  end  of  eight  hours,  the  white  in  which  ■ 
they  fwim  grows  thicker,  the  eggs  lofe  their- 
blacknefs,  and,  as  they  encreafe  in  fize,  fome-  ^ 
what  of  their  fphprical  form.  The  twenty-firft 
day  the  egg  is  feen  to  open  a little  on  one  ' 
fide,  and  the  beginning  of  a tail  to  peep  out, 
which  becomes  more  and  more”  diftin(9:  every  ' 
day.  The , thirty-ninth  day  the  little  animal  1 
begins  to  have  motion ; it  l^oves  at  intervals 
its  tail ; and  it  is  perceived  that  the  liquor  in 
which  it  is  circumfufed,  ferves  it  for  nourifli-^ 
ment.  In  two  days  more,  fome  of  thefe  little 
creatures  fall  to  the  bottom ; while  others 
remain  fwimming  in  the  fluid  around  them, 
while  their  vivacity  and  motion  is  feen  to  en- 
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creal'e.  Thofe  which  fall  to  the  bottom  re- 
main there  the  whole  day;  but  having  length- 
ened themfelves  a little,  for  hitlicrto  they  are 
doubled  up,  they  mount  at  intervals  to  the- 
mucus  which  tliey  had  quitted,  and  are  feen 
to  feed  upon  it  with  great  vivacity.  The  next 
day  tliey  acquire  their  tadpole  form.  In  three 
days  more  they  are  perceived  to  have  two  lit- 
tle fringes,  that  ferve  as  fins  beneath  the 
head ; and  thefe  in  four  days  after  afilime  a 
more  perfect  form.  It  is  then  alfo  that  they 
are  feen  to  feed  very  greedily  upon  tlie  pond- 
weed  with  which  they  are  to  be  fupplied ; and, 
leaving  their  former  food,  on  this  they  continue 
to  fubfift  till  they  arrive  at  maturity.  When 
they  come  to  be  ninety-two  days  old,  two  fmall 
feet  are  feen  beginning  to  burgeon  near  the 
tail ; and  the  head  appears  to  be  feparate  from 
the  body.  The  next  day,  the  legs  are  confi- 
derably  enlarged ; four  days  after  they  refufe 
all  vegetable  food ; their  mouth  appears  fur- 
nifhed  with  teeth ; and  their  hinder  legs  are 
completely  formed.  In  two  days  more  the 
arms  are  completely  produced;  and  now  the 
frog  is  every  way  perfedf,  except  that  it  ftill 
continues  to  carry  the  tall.  In  this  odd  fituation 
the  animal,  refembling  at  once  both  a frog 
and  a lizard,  is  feen  frequently  rifing  to  the 
lixrface,  not  to  take  food  but  to  breathe..  In 
this  ftate  it  continues  for  about  fix  or  eight 
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hours;  and  then  the  tail  dropping  ofF  by  de- 
grees, the  animal  appears  in  its  moft  perfect 
form. 

Thus  the  frog,  in  lefs  than  a day,  having 
changed  its  figure,  is  feen  to  change  its  appetites 
nlfo.  So  extraordinary  is  this  transformation, 
that  the  food  it  fed  upon  fo  greedily  but  a few 
days  before,  is  now  utterly  reje6ted  ; it  would 
even  ftarve  if  fupplied  with  no  other.  As  foon 
as  the  animal  acquires  its  perfedt  ftate,  from 
having  fed  upon  vegetables  it  becomes  carni- 
vorous, and  lives  entirely  upon  worms  and  in- 
fedfs.  But  as  the  water  cannot  fupply  thefe, 
it  is  obliged  to  quit  its  native  element,  and 
feek  for  food  upon  land,  where  it  lives  by  hunt- 
ing worms  and  taking  infecSts  by  furprize.  At 
firft,  being  feeble,  and  unable  to  bear  the 
warmth  of  the  fun,  it  hides  among  bullies  and 
under  ftones;  but  when  a Ihower  comes  to  re- 
frefli  the  earth,  then  the  whole  multitude  are 
feen  to  quit  their  retreats,  in  order  to  enjoy  the 
grateful  humidity.  Upon  many  occafions  the 
ground  is  feen  perfectly  blackened  with  their 
numbers  ; fome  hunting  for  prey,  and  fome  feek- 
ing  fecure  lurking  places.  From  the  myriads 
that  offer  on  fuch  occafions,  fome  have  been 
induced  to  think  that  thefe  animals  were  ge- 
nerated in  the  clouds,  and  thus  fliowered 
down  on  the  earth.  But  had  they,  like  Der- 
,ham,  traced  them  to  the  next  pool,  they  w'ouLd 
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have  found  out  a better  folution  for  the  diffi- 
culty. 

The  frog  lives  for  the  moft  part  out  of  the- 
water ; but  when  the  cold  nights  begin  to  fet  in, 
it  returns  to  its  native  element,  always  chufing- 
ftagnant  waters,  where  it  can  lie  without  danger  _ 
concealed  at  the  bottom.  In  this  manner,  it 
continues  torpid,  or  with  but  very  little  motion, 
all  the  winter : like  the  reft  of  the  dormant ' 
race,  it  requires  no  food ; and  the  circulation 
is  flowly  carried  on  without  any  affiftance  from 
the  air. 

It  is  at  the  approach  of  fpring  that  all  thcftr 
animals  are  rouzed  from  a ftate  of  flumber  to  a 
ftate  of  enjoyment.  A fliort  time  after  they 
rife  from  the  bottom  they  begin,  to  pair,  while 
thofe  that  are  as  yet  too  young  come  upon  land 
before  the  reft.  For  this  reafon,  while  the  old 
ones  continue  concealed  in  the  beginning  of 
^ring,  the  fmall  ones  are  more  frequently  feen  j 
the  former  remaining  in  the  lake  to  propagate, 
while  the  latter  are  not  yet  arrived  at  a ftate  of 
maturity.. 

The  difference  of  fexes,  which  was  mentioned 
above,  is  not  perceivable  in  thefe  animals,  until 
they  have  arrived  at  their-  fourth  year  j nor  do 
they  begin  to  propagate  till  they  have  com- 
pleted that  period.  By  cornparing  their  flow 
growth  with  their  other  habitudes,  it  would  ap- 
pear, that  they  live  about  twelve  years ; but 
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having  To  many  enemies,  both  by  land  and  water, 
it  is  probable  that  few  of  them  arrive  at  the  end 
of  their  term. 

Frogs  live  upon  infe«5ls  of  all  kinds  j but  they 
never  eat  any,  unlefs  they  have  motion.  They 
continue  fixed  and  immoveable  till  tlieir  prey  ap- 
pears ; and  juft  when  it  comes  fufficiently  near, 
they  jump  forward  with  great  agility,  dart  out 
their  tongues,  and  feize  it  with  certainty.  The 
tongue,  in  this  animal,  as  in  the  toad,  lizard  and 
ferpent  kinds,  is  extremely  long,  and  formed 
in  fuch  a manner  that  it  fwallows  the  point  down 
its  throat  j fo  that  a length  of  tongue  is  thus 
drawn  out,  like  a fword  from  its  fcabbard,  to 
afiail  its  prey.  This  tongue  is  furnifhed  with 
a glutinous  fubftance ; and  whatever  infeft  it 
touches,  infallibly  adheres,  and  is  thus  held  fail 
till  it  is  drawn  into  the  mouth. 

As  the  frog  is  thus  fupplied  with  the  power, 
©f,  catching  its  prey,  it  is  alfo  very  vivacious, 
and  able  to  bear  hunger  for  a very  long  time.  I 
have  kno^vn  one  of  them  continue  a month  in^ 
fummer  without  any  other  food  than  the  turf 
on  which  it  w.as  placed  in  a glafs  veflel.  We  are 
told  of  a 'German  furgeon,  that  kept  one  eight 
years  in  a glafs  veflel,  covered  with  a net.  Its 
food  was  at  all  times  but  fparing  ; in  fummer 
he  gave  it  frefh  grafs,  which  it  is  faid  to  have 
fed  upon ; and,  in  the  winter,  hay,  a little 
moiftened ; he  likewife  now  and  then  put  flies 
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into  the  glafs,  which  it  would  follow  with  an 
open  mouth,  and*  was  very  expert  iir  catching 
them.  In  winter,  when  the  flies  were  difficult 
to  be  found,  it  ufually  fell  away,  and  grew  very 
lean  j but,  in  the  fummer,  when  they  were 
plenty,  it  foon  grew  fat  again^  It  was  kept  in 
a warm  room,  and  was  always  lively  and  ready 
to  take  its  prey ; hov/ever,  in  the  eighth  winter, 
when  there  were  no  flies  to  be  found,  it  fell 
away  and  died»  It  is  not  certain  how  long  it 
might  have  lived  had  it  been  fupplled  v/ith 
proper  nourifliment;  but  we  are  certain,  that 
a very  little  food  is  capable  of  fufficing  its  ne- 
ceffities. 

‘ Nor  is  the  frog  lefs  tenacious  of  life.  It  will 
kve  and  jump  about  feveral  hours  after  its  head 
has  been  cut  off.  It  will  continue  active,  though 
all  its  bowels  are  taken  out  j.  and  it  can  live  fome 
days,  though  entirely  ftripped  o£  its  fkim . This 
cruel  trick,  which  is.  chiefly  pradlifed  among 
fchool-boys,  of  fkinning  frogs,  an  operation 
which  is  done  in  an  infl:ant,.feems  for  fome  hours 
no  way  to  abate  their  vigour.  I am  allured  that 
(bine  of  them  get  a new  Ikin,  and  recover  after 
- tliis  painful  experiment. 

The  croaking  of  frogs  is  well  known;,  and 
from  thence,  in  fome  countries,  they  are  diftin- 
guiftied  by  the  ludicrous  title  of  Dutch  Night- 
ingales. Indeed,  the  aquatic  frogs  of  Holland 
are  loud  beyond  what  one  would  imagine.  We 
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could  hardly  conceive  that  an  animal,  not  bigger 
than  one’s  fift,  ftiould  be  able  to  fend  forth  a note 
that  is  heard  at  three  miles  diftance  ; yet  fuch  is 
actually  the  cafe  The  large  w'ater  frogs  have- 
a note  as  loud  as  the  bellowing  of  a bull  j and, 
for  this  purpofe,  puft'  up  the  cheeks  to  a fur- 
prifing  magnitude.  Of  all  frogs,  however,  the 
male  only  croaks  5 the  female  is  filent,  and  tho 
voice  in  the  other  feems  to  be  the  call  to  court- 
fhip.  It  is  certain,  that  at  thefe  times  tvhen  they, 
couple,  the  loudnefs  of  their  croaking  is  in  fome 
places  very  troublefome ; for  then  the  whole  lake 
feems  vocal;  and  a thoufand  diflbnant  notes  per^ 
feitly  ftun  the  neighbourhood.  At  other  times 
alfo,  before  wet  weather,  their  voices  ate  in  full 
exertion;  they  are  then  heard  with  unceafing 
affiduity,  fending  forth  their  call,  and  welcoming, 
the  approaches  of  their  favourite- moifture.  No. 
weather-glafs  was  ever  fo  true  as  a frog  in  fore- 
telling an  approaching  change ; and,  in  fadf, 
the  German  furgeon,  mentioned  above,  kept 
his  frog  for  that  purpofe.  It  was  always  heard' 
to  croak  at  the  approach  of  wet  weather ; but 
was  as  mute  as  a lifh,  when  it  threatened  a con- 
tinuance of  fair.  This  may  probably  ferve  to 
explain  an  opinion  which  fome  entertain,  that 
there  is  a month  in  the  year,  called  Paddock 
Moon,  in  which  the  frogs  never  croak  ; tha- 
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whole  feems  to  be  no  more  than  that,  in  the  hot 
feafon,  when  the  moifture  is  dried  away,  and 
confequently  when  thefe  animals  neither  enjoy 
the  quantity  of  health  or  food  that  at  other  times 
they  are  fupplied  with,  they  fhew,  by  their  fi- 
lence,  how  much  they  are  difpleafed  with  the 
weather.  All  very  dry  weather  is  hurtful  ta 
their  health,  and  prevents  them  from  getting 
their  p/ey.  They  fubfift  chiefly  upon  worms 
and  fnails  ; and  as  drought  prevents  thefe  from 
appearing,  the  frog  is  thus  ftinted  in  its  pro- 
vifions,  and  alfo  wants  that 'grateful  humidity 
which  moiftens  its  Ikin,  and  renders  it  alert  and' 
a<Slive.- 

As  frogs  adhere  clofely  to  the  backs  of  their 
own  fpecies,  fo  it  has  been  found,  by  "repeated 
experience,  they  will  alfo  adhere  to  the  backs 
of  fifties.  Few  that  have'ponds,  but  know  that 
thefe  animals  vvill  ftick  to  the  backs  of  carp,  and 
fix  their  fingers  in  the  corner  of  each  eye.  In’ 
this  manner  they  are  often  caught  together ; 
the  carp  blinded  and  wafted  away.  "Whether 
this  proceeds  from  the  defires  of  the  frog,  dif- 
appointed  of  its  proper  mate,  or  whetlier  it  be 
a natural  enmity  between  frogs  and  fifties,  I 
will  not  take  upon  me  to  fay.  A ftory  told  us 
by  Walton,  might  be  apt  to  incline  us  to  the 
latter  opinion. 

“ As  Dubravius,  a biftiop  of  Bohemia,  was 
« walking  with  a friend  by  a large  pond  in  that 
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‘‘  country,  they  faw  a frog,  when  the  pike  lay 
“ v6ry  fleepily  and  quiet  by  the  fliore  fide, .leap 
“ upon  his  head,  and  the  frog  having  expreifed 
“ malice  or  anger  by  his  fwolen  cheeks  and 
“ flaring  eyes,  did  flretch  out  hrs  legs,  and 
“ embraced  the  pike’s  head,  and  prefently  reach- 
“ ed  them  to  his  eyes,  tearing  with  them  and  his 
“ teeth,  thofe  tender  parts;  the  pike,  irritated 
with  anguifh,  moves  up  and  down  the  water,. 
“ and  rubs  himfelf  againft  weeds,  and  whatever 
“ he  thought  might  quit  him  of  his  enemy;, 
“ but  all  in  vain,  for  the  frog  did  continue  to 
“ ride  triumphantly,  and  to  bite  and  torment 
' “ the  pike  till  his  llrengh  failed,  and  then  the 
“ frog  funic  with  the  pike  to  the  bottom  of  the 
“ water ; then  prefently  the  frog  appeared  again- 
“ at  the  top  and  croaked,  and  femed  to  rejoice 
“ like  a conqueror  ; after  which  he  prefently 
“ retired  to  his  fecret  hole.  The  bifhop  that 
“ had  beheld  the  battle,  called  his  fifherman  to 
“ fetch  his  nets,  and  by  all  means  to  get  the 
pike,  that  they  might  declare  what  had  happen- 
“ ed.  The  pike  was  drawn  forth,  and  both  his 
“ eyes  eaten  out ; at  v/hich,  when  they  began 
“ to  wonder,  the  fifherman  wifhed  themxto  for- 
bear,  and  affured  them  he  was  certain  that 
pikes  were  often  lb  ferved.’^ 
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CHAP.  III. 

Of  the  T^oady  and  its  Varieties- 

IF  we  regard  the  figure  of  the  Toad,  there 
feems  nothing  in  it  that  fhould  difguft  more 
tlian  that  of  the  frog.  Its  form  and  proportions 
are  nearly  the  fame  ; and,  it  chiefly  differs  in 
colour,  which  is  blacker  and  its  flow  and  heavy 
motion,  which,  exhibits  nothing  of  the  agility 
of  the  frog  : yet  fuch  is  the  force  of  habit,  be- 
gun in  early  prejudice,  that  thofe  who  confider 
^e  one  as  an  harmlefs,  playful  animal,  turn  from 
the  other  with  horror  and  difgufl:.  The  frog  is 
confidered  aS  an  ufeful  affiftant,  in  ridding  our 
grounds  of  vermin  j tire  toad,  as  a fecret  ene- 
my, that  only  wants  an  .opportunity,  to  infeil  us 
with  its  venom. 

The  imagination,  in  this  manner  biafled  by 
its  terrors,  paints  out  the  toad  in  the  moft  hi- 
deous colouring,  and  deaths  it  in  more  than  na- 
tural deformity.  Its  body  is  bixjad  j its  back 
flat ; covered  with  a dufky,  pimpled  hide  j the 
belly  is  large  and  fwagging  j the  pace  laboured 
and  crawling;  its  retreat  gloomy  and  filtliy; 
and  its  whole  appearance  calculated  to  excite 
difguft  and  horror : yet  upon  my  firft  feeing  a 
toad,  none  of  all  thefe  deformities  in  the  leaft 
affeded  me  with  fenfations  of  loathing  ; born, 
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as  I was,  in  a country  where  there  are  no  toads^ 
I had  prepared  my  imaoination  for  fome  dread- 
ful objeilj  but  there  feemed  nothing  to  me 
more  alarming  in  the  fight,  than  in  that  of  a 
common  frog  ; and  indeed,  for  fome  time,  I mif- 
took  and  handled  the  one  for -the  other.  When' 
iirft  informed  of  my  miftake,  I very  well  re- 
member my  fenfations : I wondered  how  I had 
efcaped  with  fafety,  after  handling  and  dilfedling. 
a toad,  which  I had  miftaken  for  a frog.  I then, 
began  to  lay  in  a fund  of  horror  againft  the 
whole  tribe,  which,  though  convinced  they  are 
harinlefs,  I fhall  never  get  rid  oh  My  iirft  ima- 
ginations were  too  ftrong  not  only 'for  my  rea- 
fon,  but  for  the  conviftion  of  my  fenfes. 

As  the  toad  bears  a general  refemblance  of 
figure  to  the,  frog,  fo  alfo  it  refembles  that  ani- 
nial  in  its  nature  and  appetites.  Like  the  frog, 
the  toad  is  amphibious  ■,  like  that  animal,  it  lives 
upon  worms  and  infedls,,  which  it  feizes  by  dart- 
ing out  its  length  of  tongue  : and  in  the  fame 
manrtlir  alfo  it  crawls  about  in  moift  weather. 
'I'he  male  and  female  couple  as  in  all  the  frog- 
kind;  their  time  of  propagation  being  very 
early  in  the  fpring.  Sometimes  the  females  are 
feen  upon  land,  opprefled  by  the  males ; but 
more  frequently  they  are  coupled  in  the  water. 
They  continue  together  fome.  hours,  and  adhere 
fo  fail  as  to  tear  the  very  ikin  from  the  parts 
they  fticklo.  In  all  this  they  entirely  refemble 
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the  frog;  but  the  affiftance  which  the  male, 
lends  the  female,  in  bringing  forth,  is  a pecu- 
liarity in  this  fpecies  that  muft  not  be  paf- 
fed  over  in  filence.  “ In  the  eveiring  of  a fum- 
“ mer’s  day,  a French  gentleman,  being  in  the 
“ Icing’s  gardens  at  Paris,  perceived  two  toads 
“ coupled  together,  and  he  flopped  to  examine 
“ them.  Two  fadls  equally  new  furprifed  him  : 

“ the  firft  was  the  extreme  difficulty  the  female 
“ had  in  laying  her  eggs ; the  fecond  wa« 
“ the  affiilance  lent  her  by  the  male  for  this 
purpofe.  The  eggs  of  the  female  lie  in  her 
“ body,  like  beads  on  a firing;  and  after  the  firft,, 
“ by  great  effort,  was  excluded,,  the  male  caught 
“ it  with,  his  hinder  paws,  and  kept  working  it 
till  he  had  thus  extracted  the  v/hole  chain.. 
“ In  this  manner  the-animal  performed,  in  foine. 
“ meafure,  the  fundlions  of  a midwife ; impreg- 
“ nating,  at  the  fame  time,  every  egg  as  it  if- 
“ fued  from  the  body.” 

It  is  probable,  however,,  that  this  difficulty, 
in  bringing  forth,  obtains  only  upon  land  ; and 
that  the  toad,  which  produces  its  fpawn  in  the. 
water,  performs  it  with  as  much  eafe  as  a frog. 
They  propagate  in  England,,  exacftly  in  the 
manner  of  frogs  ; and  the  female,  inftead  of  re- 
tiring to  dry  holes,  goes  to  the  bottom  of  ponds, 
and  there  lies -torpid  all  the  winter,  preparing  to 
propagate  in  the  beginning  of  fpring.  On  thefe 
occafions,  the  number  of  males  is  found  greatly 

to 
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to  furpafs  that  of  the  other  fex,  there  being  above 
thirty  to  one ; and  twelve  or  fourteen  are  oftea 
£een  clinging  to  the  fame  female. 

When,  like  the  frog,  they  have  undergone 
all  the  variations  of  their  tadpole  ftate,  they  for- 
fake  the  water  j and  are  often  feen^  in  a moift 
fummer’s  evenings  crawling  up,  by  myriads, 
from  fenny  places,  into  drier  fituations..  There,, 
having  found  out  a retreat,  or  having  dug  them- 
felves  one  with  their  mouth  and  hands,  they 
lead  a patient,  folitary  lifcj  feldom  venturing 
out,  except  when  the  moifture  of  a fummer's 
eveiiing  invites  them  abroad.  At  that  time  the 
grafs  is  filled  with  fnails,  and  the  pathways  co- 
vered with  wprms,  which  make  their  principal 
food.  Infefts  alfo  of  every  kind  they  are  fond 
of ; and  we  have  the  authority  of  Linnaeus  for 
it,  that  they  fometimes  continue  immoveable,, 
with  the  mouth  open,  at  the  bottom  of  fhrubs,. 
where  Lhe  butterflies,  in  fome  meafure  fafcinat- 
ed,  are  feen  to  fly  down  their  throats 

In  a letter  from  Mr.  Arfcott,  there  are  fome 
curious  particulars  relating  to  this  animal,  which 
throws  great  light  upon  its  hiftory.  “ Con- 
“ cerning  the  toad,’'  fays  he,  “ that  lived  fo- 
‘‘  many  years  with  us,  and  was  fo  great  a fa- 
“ vourite,  the  greateft  curiofity  was  its  becom- 
ing  fo  remarkably  tame : it  had  frequented 
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fome  fteps  before  our  hall-door  fome  years 
‘‘  before  my  acquaintance  commenced  with  it, 
“ and  had  been  admired  by  my  father  for  its 
“ fize  (being  the  largeft  I ever  met  with)  who 
“ conftantly  paid  it  a vifit  every  evening.  I 
“ knew  it  myfelf  above  thirty  years  ; and  by 
“ conftantly  feeding  it,  brought  it  to  be  fo  tame, 
“ that  it  always  came  to  the  candle  and  looked 
“ up,  as  if  exi>e6ling  to  be  taken  up  and  brought 
“ upon  the  table,  where  I always  fed  it  with  in- 
“ fedls  of  all  forts.  It  was  fondeft  of  flefti  mag- 
“ gets,  which  I kept  in  bran ; it  would  follow 
“ them,  and  when  within  a proper  diftance, 
would  fix  his  eyes  and  remain  motionlefs,  for 
“ near  a quarter  of  a minute,  as  if  preparing  for 
“ the  ftroke,  which  was  an  inftantaneous  throw- 
“ ing  its  tongue  at  a great  diftance  upon  the 
“ infedf,  which  ftuck  to  the  tip  by  a glutinous 
“ matter.  The  motion  is  quicker  than  the  eye 
“ can  follow.  I cannot  fay  how  long  my  father 
had  been  acquainted  with  the  toad,  before  1 
“ knew  it ; but  when  I was  firft  acquainted  with 
“ it,  he  ufed  to  mention  it  as  the  old  toad  I have 
“ known  fo  many  years.  I can  anfwer  for  thirty- 
“ fix  years.  This  old  toad  made  its  appearance 
“ as  foon  as  the  warm  weather  came ; and  I al- 
“ ways  concluded  it  retired  to  fome  dry  bank, 
“ to  repofe  till  fpring.  When  we  new  layed  the 
‘‘  fteps,  I had  two  holes  made  in  the  third  ftep, 
on  each  with  a hollow  of  more  than  a yard 
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“■  long  for  it ; in  which  I imagine  it  flept,  as  it' 
came  from  thence  at  its  firft  appearance.  It 
“ was  feldom  provoked.  Neither  that  toad  nor 
“ the  multitudes  I have  feen  tormented  with 
“ great  cruelty,  ever  fhewed  the  leaft  defire  of 
“ revenge^  by  fpitting  or  emitting  any  juice 
“ from  their  pimples.  Sometimes,  upon  taking 
“ it  up,  it  would  let  out  a great  quantity  of’ 
“ clear  water,  which,  as  I have  often  feen  it  dey 
the  fame  upon  the  fteps  when  quite  quiet, 
was  certainly  its  urine,  and  no  more  than  a 
“ natural  evacuation.  Spijjers',  millepedes,  and' 
flelh  maggots,  feem  to  be  this  animal’s  fa- 
vourite  food.  I imagine  if  a bee  was  to  be 
“■  put  before  a toad,  it  would  certainly  eat  it 
to  its  coft^-;  but  as  bees  are  feldom  ftirrinor 

' O 

“ at  the  fame  time  that  toads  are,  they  rarely 
“ come  in  their  way ; as  they  do  not  appear  ai- 
“ ter  fun-rifing,  or  before  fun-fet.-  In  the  hear 
of  the,  day  they  will  come  to  the  nrouth  of 
“ their  hole,  I believe  for  air.  I once,  from  my 
‘‘  parlour  v/indow,  obferved  a large  toad  I had' 
“ in  the  bank  of  a bowling-green j.  about  twelve 
“ at  noon,  a very  hot  day,  very  bufy  and  aftive 
“ upon  the  grafs.  So  uncommon  an  appearance 
“ made  me  go  out  to  'fee  what  it  was ; when  I 
“ found,  an  innumerable  fwarm  of  winged  ants 

* Rsefel  tried  a frog;  it  fwallowed  the  bee  alive);, 
its  Itomach  was  Hung,  and  the  animal  vomited  it  up 
again, 

“ had 
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had  dropped  round  his  hole  ; which  temptation 
' “ was  as  i'rrefiiHble  as  a turtle  would  be  to  a 
“ luxurious  alderman.  In  refpedt  to  its  end, 
had  it  not  been  for  a tame  raven,  I make  jia 
“ doubt  but  it  would  have  been  now  living. 
This  bird,  one  day  feeing  it  at  the  mouth  of 
its  hole,  pulled  it  out,  and,  although  I refeued 
“ it,  pulled  out  one  eye,  and  hurt  it  fo,  that  not- 
‘‘  withftanding  its  living  a twelve-month,  it  never 
enjoyed  itfelf,  and- had  a difficulty  of  taking 
“ its:  food,  miffing  the  mark  for  want  of  its  eye., 
“ Before  that  accident,  it  had  all  the  appearance 
“ of  perfedl  health.” 

To  this  account  of  the  toad’s  inoffenfive' 
qualities,  I will  add  another  from  Valifnieri, 
to  fhew  that,  even  taken  internally,  the  toad  i^ 
no  way  dangerous.  “ In  the  year  1692,  fome 
German  foldiers,  who  had  taken  poffeffipn  of 
“ the  caftle  of  Arceti,  finding  that  the  peafants 
“ of  the  country  often  amufed  themfelves  in 
“ catching  frogs,  and  dreffing  them  for  the 
‘‘  table,  refolved  to  provide  themfclves  with  a 
“ like  entertainment,  and.  made  preparations 
“ for  frog-fifliing,  in  the  fame  manner.  It  may 
eafily  be  fuppofed  that  the  Italians  and  tlieir 
German  guells  .were  not  very  fond  of  each 
other  •,  and  indeed  it  is  natural  to  think  that 
the  foldiers  gave  the  poor  people  of  the  coun- 
“ try  many  good  reafons  for  difeontent.  They 
'i  W^re  not  a little  pleafed,  therefore,  when  they 
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“ faw  them  go  to  a ditch  where  toads  inflead' 
“ of  frogs  were  found  in  abundance.  'I'he 
“ Germans,  no  way  diftinguifhing  in  their  fport, 
“ caught  them  in  great  numbers;  while  the 
“ peafants  kept  looking  on,  filently  flattering 
“ themfslves  with  the  hopes  of  fpeedy  revenge. 
“ After  being  brought  home,  the  toads  were 
“ drefled  up,  after  the  Italian  fafhion ; the  pea- 
“ fants  quite  happy  at  feeing  their  tyrants  de- 
“ vour  them  with  fo  good  an  appetite,  and  ex- 
“ peeSfing  every  moment  to  fee  them  drop  down. 
“ dead.  But  what  was  their  furprize  to  findy 
“ that  the  Germans  continued  as  well  as  ever, 
“ and  only  complained  of  a flight  excoriation  of 
“ the  lips,  which  probably  arofe  from  fome  other 
caufe  than  that  of  their  repaft 
I will  add  another  ftory,  from  Solenander;, 
who  tells  us,  that  a tradefman  of  Rome  and  his 
wife  had  Iona:  lived  together  with  mutual  dif- 
content ; the  man  was  dropfical,  and  the  w'omaiv 
amorous  r this  ill-matched  fociety  promifed  foon,. 
by  the  very  infirm,  ftatc  of  th^  man,  to  have  aa 
.end ; but  the  woman  was  unwilling  to  wait  the 
progrefs  of  the  diforder ; and  therefore  con- 
cluded that,  to  get  rid  of  her  hufband,  nothing 
w'as  left  her  but  poifon.  For  this  purpofe,  (he 
chofe  out  a dofe  that  fhe  fuppofed  would  be 
the  moft  effedlual;  and  having  calcined  fome 
toads,  mixed  their  powder  with  his  drink.. 
The  man,  after  taking  a hearty  dofe,  found  no 
tonfiderablc  inconveniaice,  except  thatit  greatly. 
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promoted  urine.  His  wife,  who  confidered  this 
as  a beginning  fymptom  of  the  venom,  refolved 
not  to  Hint  the  next  dofe,  but  gave  it  in  greater 
quantities  than  before.  This  alfo  encreafed  the 
former  fymptom ; and,  in  a few  days,  the  wo- 
man had  the  mortiiication  to  fee  her  detefted 
huiband  reftored  to  perfedl  health  j and  remained 
in  utter  defpair  of  ever  being  a widow. 

From  all  this  it  will  appear  with  what  in- 
juftice  this  animal  has  hitherto  been  treated.  It 
has  undergone  every  reproach ; and  mankind 
have  been  taught  to  confider  as  an  enemy,  a 
creature  that  deftroys  that  infedl  tribe  which  are 
their  real  invaders.  We  are  to  treat,  therefore, 
as  fables,  thofe  accounts  that  reprefent  the  toad 
as  poflefled  of  poifon  to  kill  at  a diftance ; of 
its  ejailing  its  venom,  which  burns  wherever  it 
touches  j of  its  infefting  thofe  vegetables  near 
which  it  refides ; of  its  exceilive  fondnefs  for 
fage,  which  it  renders  poifonous  by  its  ap- 
proach : th?fe,  and  an  hundred  others  of  the 
fame  kind,  probably  took  rife  from  an  antipathy 
which  fome  have  to  all  animals  of  the  kind.  It 
is  an  harmlefs,  defencelefs  creature,  torpid  and 
unvenomous,  and  feeking  the  darkeft  retreats,, 
not  from  the  malignity  of  its  nature,  but  the 
multitude  of  its  enemies. 

Like  all  of  the  frog  kind,  the  toad  is  torpid 
in  W'inter.  It  chufes  then  for  a retreat  either  the 
hollow  root  of  a. tree,  the  cleft  of  a rock,  or 
fometimes  tlie  bottom  of  a pond,  where  it  is 
, ' found 
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found  in  a ftate  of  feeming  infenfibility.  As  It 
is  very  long-lived,  it  is  very  difficult  to  be 
killed;  its  fkin  is  tough,,  and  cannot  be  eafily 
pierced ; and,  though  covered  with  wounds^ 
the  animal  continues  to  fliew  figns  of  life,  and 
every  part  appears  in  motion.  Birt  what  fhall 
we  fay  to  its  Irving  for  centuries  lodged  in  tlie 
bofom  of  a'  rock,  or  eafeci  within  the  body  of  an 
oak-tree,  without  the  fmalleft  accefs  on  any  fide, 
either  for  nourifhment  or  air,  and  yet  taken  out 
alive  and  perfeiSt ! Stories  of  this  kind  it  would 
be  as  rafli  to  contradidl:  as  difficult  to  believe ; 
we  have  the  higheft  authorities  bearing  witnefs 
to  their  truth,  and  yet  the  whole  analogy  oC 
nature  feems  to  arraign  them  of  falfehood.  Ba- 
con aflerts  that  toads  are  found  in  this  manner 
Doftor  Plot  afferts  the  fame;  there  is  to  this 
day  a marble  chimney-piece  at  Chatfworth  with.. 
the  print  of  the  toad  upon  it,  and  a tradition  of 

' the  manner  in  which  it  was  found.  In  die 
Merrioirs  of  the  Academy  of  Sciences  there  is- 
an  account  of  a toad  found  alive  and  healthy 
in  lire  heart  of  a very  thick  elm,  without  die 
fmalleft  entrance  or  egrefs*.  In  the  year- 1731 
there  was  another  found  near  Nants,  in  the  heart 
of  an  old  oak,  without  the  fmalleft  ifl'ue  to  its 
cell ; and  the  dilcoverer  was  of  opinion,  from 
the  fize  of  the  tree,  that  the  animal  could  not 
have  been  confined  there  lefs  than  eighty  or  a 

* Vide  the  year  1.7 19. 
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■hundred  years,  without  fuftenance  and  without 
^ir.  T^'o  all  thefe  we  can  only  oppofe  the  ftrange- 
nels  of  the  fadls ; the  neceffity  this  animal  ap- 
pears under  of  receiving  air  5 and  its  dying  lilce 
.all  others  in  the  air-pump,  when  deprived  of 
this  all-fuftaining  fluid.  But  whether  thefe  be 
nbje^Sfions  to  weigluagainfl:  fuch  refpedlable  and 
difinterefted  authority,  I will  not  pretend  to 
determine ; certain  it  is  that,  if  kept  in  a damp 
place,  the  toad  will  live  for  feveral  months  with- 
UDut  any  food  whatfoever. 

To  this  extraordinary  account,  which  is 
.doubtful,  I will  add  another  not  lefs  fo ; which 
is  that  of  toads  fucking  cancerous  breafts,  and 
thus  extracSling  the  venom  and  performing  a 
cure.  7'he  firft  account  we  have  of  this  is  in 
a letter  to  the  Biftiop  of  Carlifle  from  Do6lor 
Pitfield,  who  was  the  firft  perfon  of  confequence 
that  attended  the  experiment.  His  letter  is  as 
follows. 

“ y our  lordftiip  muft  have  taken  notice  of  a 
“ paragraph  in  the  papers  with  regard  to  the 
“ application  of  toads  to  a cancered  breaft.  A 
“ patient  of  mine  has  fent  to  the  neighbourhood 
of  Hungerford,  and  brought  down  the  very 
woman  on  whom  the  cure  was  done.  I have, 
with  all  the  attention  I am  capable  of,  at- 
“ tended  the  operation  for  eighteen  or  twenty 
days,  and  am  furprifed  at  the  phenomenon. 
I am  in  no  expectation  of  any -great  fervice 

“ from 
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« from  the  application ; the  age,  conftitutlon, 
“ and  thoroughly  cancerous  condition  of  the 
perfon,  being  unconquerable  barriers  to  it, 
“ How  an  ailment  of  that  kind,  abfolutely  local, 
“ in  an  otherwife  found  habit,  and  of  a likely 
“ age,  might  be  relieved,  I cannot  fay.  But  as 
‘‘  to  the  operation,  thus  much  I can  aflert,  that 
there  is  neither  pain  nor  naufeoufnefs  in  it. 
“ The  animal  is  put  into  a linen  bag  all  but  its 
“ head,  and  that  is  held  to  the  part.  It  has 
generally  inftantly  laid  hold  of  the  fouleft  part 
‘‘  of  the  fore,  and  fucked  with  greedinefs  until  it 
“ dropped  off  dead.  It  has  frequently  happened 
“ that  the  creature  has  fwolen  immediately,  and 
“ from  its  agonies  appeared  to  be  in  great  pain. 
“ I have  weighed  them  for  feveral  days  together, 
“ before  and  after  the  application,  and  found 
“ their  encreafe  of  weight,  in  the  different 
“ degrees,  from  a drachm  to  near  an  ounce. 
“ They  frequently  fweat  exceedingly,  and  turn 
quite  pale ; fomctimes  they  difgorge,  recover, 
and  become  lively  again : I think  the  whole 
“ fcene  is  furprifing,  and  a very  remarkable 
“ piece  of  natural  hiftory.  From  tlie  conftant 
‘‘  inoffenfivenefs  which  I have  obferved  in  them, 
“ I almoft  queftion  the  truth  of  jtheir  poifonous 
“ fpitting.  Many  people  here  expe£I  no  great 
*“  ^ood  from  the  application  of  toads  to  cancers ; 
“ and  where  the  diforder  is  not  abfolutely  local 
“ none  is  to  be  expelled.  When  it  is  feated 

“ in 
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In  any  part  not  to  be  well  come  at  for  extir- 
“ pation,  I think  it  is  hardly  to  be  imagined, 

“ but  that  the  having  it  fucked  clean  as  often 
as  you  pleafe,  muft  give  great  relief.  Every 
body  knows  that  dogs  licking  of  fores  cures 
them,  which  is  I fuppofe  chiefly  by  keeping 
them  clean.  If  there  is  any  credit  to  be 
given  to  hiftory,  poifons  have  been  fucked 
out.  Pallentia  vidnera  lamhit  ore  venena 
“ trahens,  are  the  words  of  Lucan  on  the  occa- 
« fion.  If  the  people  tCK,whom^.^hefe  words 
are  applied  did  their  cure  by  immediately  fol- 
lowing  the  injedlion  of  the  poifon,  the  local 
confinement  of  another  poifon  brings  the  cafe 
“ to  a great  degree  of  limilarity.  I hope  I • 
have  not  tired  your  Lordfhip  with  my  long 
tale : as  it  is  a true  one,  and  in  my  appre- 
henfion  a curious  piece  of  natural  hiftory,  I 
“ could  not  forbear  communicating  it  to  you, 

I own  I thought  the  ftory  in  the  papers  to 
“ be  an  invention ; and  when  I confidered  the 
inftindlive  principle  in  all  animals  of  felf- 
prefervation,  I was  confirmed  in  my  difbelief ; 

“ but  v.'hat  I have  related  I faw ; and  all  theory 
“ muft  yield  to  facl.  It  is  only  the  Rubeth, 
“^the  land  toad,  which  has  the  property  of 
fucking : I cannot  find  any  the  leaft  mention 
of  the  property  in  any  one  of  the  old  natu- 
‘‘  ralifts.  My  patient  can  bear  to  have  but  one 
“ applied  in  twenty-four  hours.  The  woman 

“ who 
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“ who  was  cured  had  them  on  day  and  night 
“ without  intermiffion  for  five  weeks.  Their 
time  of  hanging  at  the  breafl;  has  been  from 
“ one  to  fix  hours.” 

Other  remarks  made  upon  their  method  of 
performing  this  extraordinary  operation  ai'e  as 
follow.  “ Some  toads  die  very  foon  after  they 
“ have  fucked;  others  live  about  a quarter  of 
“ an  hour,  and  fome  much  longer.  For  ex- 
‘‘  ample,  one  that  was  applied  about  feven 
‘‘  o’clock  fucked  till  ten,  and  died  as  foon  as  it 
was  taken  from  the  bread : another  tliat 
“ immediately  fuccceded  continued  till  three 
o’clock,  but  dropped  dead  from  the  wound : 
“ each  fwelled  exceedingly,  and  of  a pale  colour. 
“ They  do  not  feem  to  fuck  greedily,  and  often 
turn  their  heads  away ; but  during  the  time 
“ of  their  fucking,  they  were  heard  to  fmack 
“ their  lips  like  a young  child*.” 

F rom  this  circumftantial  account  of  the  pro- 
grefs  of  this  extraordinary  application,  one  could" 
hardly  fuppofe  that  any  doubt  could  remain  of 
the  ingenious  obferver’s  accuracy;  and  yet,  from 
information  which  I have  received,  from  autho- 
rity ftill  more  refpedlable,  there  is'  much  reafon 
as  yet  to  fufpend  our  allent.  A lady,  who  was 
under  the  care  of  the  prefent  prefident  of  the 
college  of  phyficians,  was  induced,  by  her  friends, 

* Biitifh  Zoology,  vol.  iii.'  p.  338. 

to 
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to  try  the  experiment ; and  as  he  faw  the  cafe 
was  defperate,  and  that  it  would  quiet  her  mind 
as  well  as  theirs,  he  permitted  tlie  trial.  Dur- 
ing the  whole  continuance  of  their  application, 
fhe  could  never  thoroughly  perceive  that  they 
fucked  her;  but  tliat  did  not  prevent  their 
fwelling  and  dying,  as  in  the  former  inftances. 
Once  indeed,  fhe  faid,  fhe  thought  that  one 
of  them  feemed  to  fuck ; but  the  phyficiaii, 
and  thofe  who  attended,  could  not  perceive 
any  appearance  of  it.  Thus,  after  all,  it  is  a 
doubt  whether  thefe  animals  die  by  the  internal 
or  the  external  application  of  the  cancerous 
poifon. 

Of  this  aifimal  'there  are  feveral  varieties ; 
fuch  as  the  Water  and  the  Land  Toad,  which 
probably  differ  only  in  the  ground-colour  of 
their  fkin.  In  the  firff,  it  is  more  inclining  to 
afli-colour,  with  brown  fpots ; in  the  other,  the 
colour  is  brown,  approaching  to  black.  The 
water  toad  is  not  fo  large  as  the  others  but 
both  equally  breed  in  that  element.  The  fize  of 
the  toad  with  us  is  generally  from  two  to  four 
inches  long ; but,  in  the  fenny  countries  of 
Europe,  I have  feen  them  much  larger;  and 
not  lefs  than  a common  crab,  when  brought  to 
table.  But  tliis  is  nothing  to  what  they  are 
found  in  fome  of  the  tropical  climates,  where 
travellers  often,  for  the  flrft  time,  miffake  a 
toad  for  a tortoife.  Their  ufual  ftze  is  from  fix 
Vo  L.  VII.  F to 
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to  feven  inches  j but  there  are  fome  ftill  larger, 
and  as  broad  as  a plate.  Of  thefe  fome  are 
beautifully  ftreaked  and  coloured  ; fome  ftudded 
over,  as  if  with  pearls ; others  briftled  with 
horns  or  fpines;  fome  have  the  head  dilfincf 
from  the  body,  while  others  have  it  fo  funk  in, 
that  the  animal  appears  without  a head.  All 
thefe  are  found  in  the  tropical  climates  in  great 
abundance,  and  particularly  after  a fhower  of 
rain.  It  is  then  that  the  ftreets  feem  entirely 
paved  with  them ; they  then  crawl  from  their 
retreats,  and  go  into  all  places,  to  enjoy  their 
favourite  moifture.  With  us  the  opinion  of  its 
raining  toads  and  frogs,  has  long  been  juftly  ex- 
ploded ; but  it  {till  is  entertained  in  the  tropical 
countries,  and  that  not  only  by  the  favage  na- 
tives, but  the  more  refined  fettlers,  who  are  apt 
enough  to  add  the  prejudices  of  other  nations  to 
their  own. 

It  would  be  a tedious,  as  well  as  an  ufclefs 
talk,. to  enter  into  all  the  minute  difcri  mi  nations 
of  thefe  animals,  as  found  in  different  countries 
or  places;  but  the  Pipal,  or  the  Surinam  Toad, 
is  too  ftrange  a creature,  not  to  require  an  exadt 
defcription.  There  is  not,  perhaps,  in  all  nature, 
a more  extraordinary  phenomenon,  tlian  that  of 
an  animal  breeding  and  hatching  its  young  in 
its  back ; from  whence,  as  from  a kind  of  hot- 
bed, they  crawl,  one  after  the  other,  when  come 
to  maturity, 
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'I'hc  pipal  is  In  form  more  hideous  than  even 
the  common  toad,  Nature  feeming  to  have 
marked  all  thofe  ftrangc-mannered  anima!ls  with 
peculiar  deformity.  The  body  is  flat  and  broad  j 
the  head  fmall ; the  jaws,  like  thofe  of  a mole, 
are  extended,  and  evidently  formed  fdr  rooting 
in  the  ground : the  flein  of  the  neck  forms  a 
fort  of  wrinkled  collar  : the  colour  of  the  head 
is  of  a dark  cheftnut,  and  the  eyes  are  fmall ; 
the  back,  which  is  very  broad,  is  of  a lightifh 
grey,  and  feems  covered  over  with  a number  of 
fmall  eyes,  which  are  round,  and  placed  at  nearly 
equal  diftanccs.  Thefe  eyes  are  very  different 
from  w’hat  they  feemj  they  are  the  animal’s 
eggs,  covered  with  their  {hells,  and  placed  there 
for  hatching.  Thefe  eggs  are  buried  deep  in 
the  fkin,  and  in  the  beginning  of  incubation  but 
juft  appear;  and  are  very  vifible  v/hen  the  young 
animal  is  about  to  burft  from  its  confinement, 
'J'hey  are  of  a reddifli,  fhining  yellow  colour ; 
and  the  fpaces  between  them  are  full  of  fmall 
warts,  refembling  pearls. 

This  is  their  fituation,  previous  to  their 
coming  forth : but  notliing  fo  much  demands 
our  admiration,  as  the  manner  of  their  pro- 
duflion.  The  eggs,  when  formed  in  the  ovary, 
are  fent,  by  fome  internal  canals,  which  ana- 
tomifts  have  not  hitherto  deferibed,  to  lie  and 
come  to  maturity  under  the  bony  fubftance  of 
the  back : in  this  ftate  they  are  impregnated  by 
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the  male,  whofe  feed  finds  its  way  by  pores  very 
fingularly  contrived,  and . pierces  not  only  the 
fkin  but  the  pcrioileum'  the  flcin,  however,  is 
ftill  apparently  entire,  and  forms  a very  thick 
covering  over  the  whole  brood;  but  as  they 
^advance  to  maturity,  at  different  intervals,  one 
after  another,  the  egg  feems  to  ftart  forward 
and  burgeon  from  the  back,  becomes  more 
yellow,  and  at  laft  breaks ; when  the  young  one 
puts  forth  its  head ; it  ftill,  however,  keeps  its 
fituation,  until  it  has  acquired  a proper  degree 
of  ftrength,  and  then  it  leaves  the  fhell,  but  ftill 
continues  to  keep  upon  the  back  of  the  parent. 
In  this  manner  the  pipal  is  feen  travelling  with 
her  wonderous  family  on  her  back,  in  all  the  dif- 
ferent ftages  of  maturity.  Some  of  the  ftrange 
progeny,  not  yet  come  to  fufficient  perfeftion, 
appear  quite  torpid,  and  as  yet  without  life,  in 
the  egg:  others  feem  juft  beginning,  to, rife 
through  the  fkin;  here  peeping  forth  from  the 
(hell ; and  there,  having  entirely  forfaken  their 
prifon ; fome  are  fporting  at  large  upon  the  pa- 
rent’s back;  and  others  defcending  to  the  ground, 
to  try  their  own  fortune  below. 

Such  is  the  defcription  given  us  of  this 
ftrange  produdtion,  by  Seba ; in  which  he  dif- 
fers from  Ruyfch,  who  affirms,  that  the  young 
ones  are  bred  in  the  back  of  the  male  only, 
where  the  female  lays  her  eg.gs.  I.  have  f6l- 
low'ed  Seba,  how'ever ; not  becaufe  he  is  better 

authority, 
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authority,  but  becaufe  he  is  more  pofitive  of  the 
truth  of  his  account,  and  aflerts,  afluredly,  that 
the  eggs  are  found  on  the  back  of  the  female 
only.  Many  circumftances,  however,  are  want- 
ing towards  completing  his  information;  fuch 
as  a defcription  of  the  paflage  by  which  the  egg 
finds  its  way  into  the  back ; the  manner  of  its 
fecundation ; the  time  of  geftation ; as  alfo  an 
hiftory  of  the  manners  of  this  ftrange  animal  it- 
feif : but,  by  a prolixity  that  too  much  prevails 
among  naturalifts  at  prefent,  he  leaves  the  moft 
interefting  obje6f  of  curiofity,  to  give  us  a de- 
tailed defcription  of  the  legs  and  claws  of  the 
“ pipal,  about  which  we  have  very  little  concern. 

'I'he  male  pipal  is  every  way  larger  than  the 
female,  and  has  the  (kin  lefs  tightly  drawn 
round  the  body.  The  whole  body  is  covered 
with  puftules,  referabling  pearls ; arid  the  belly, 
which  is  of  a bright  yellow,  feems  as  if  it  were 
fewed  up  from  the  throat  to  the  vent,  a feam 
being  feen  to  run  in  that  direction.  This  ani- 
mal, like  the  reft  of  the  frog  kind,  is  moft  pror 
bably  harmlefs ; though  we  are  told  of  terrible 
eftefts  refultlng  from  its  powder  when  calcined. 
This,  however,  muft  certainly  be  falfe : , no 
creature  whatever,  when  calcined,  can  be  poir 
fonous ; for  the  fire  burns  away  whatever  might 
have  been  dangerous  in  their  compofition : all 
animal  fubftances,  when  calcined,  being  entirely 
the  fame. 

^ I 
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CHAP.  IV. 


Of  Lizards  in  General. 


i H E R E is  fcarce  a naturalUl  that  has 


1 treated  of  Lizards,  but  has  a particular 
manner  of  ranking  them,  in  the  fcale  of  animated 
nature.  Ray,  rather  ftruck  with  the  number  of 
their  legs,  than  their  habits  and  conformation, 
has  exalted  them  among  quadrupedesi  while 
Linnaeus,  attentive  only  to  their  long  fiender 
forms,  has  degraded  them  among  ferpents. 
Briflbn  gives  them  a diftindt  clafs  by  themfelves, 
under  the  name  of  Reptiles.  Klein  gives  them 
a dal's  inferior  to  beafts,  under  tlie  name  of 
N;vked  Quadrupedes,  Some,  in  ftiort,  from  their 
fcaly  covering,  and  fondnefs  for  the  water,  have 
given  them  to  the  lifties  j while  there  have  not 
been  wanting  naturalifts  who  have  claffed  them 
with  infeds,  as  the  fmaller  kinds  of  this  dal's 
ieem  to  demand. 

It  is  indeed  no  eafy  matter  to  tell  to  what 
dais  in  nature  lizards  are  chiefly  allied.  They 
are  unjuftly  railed  to  the  rank  of  beafts,  as  they 
bring  forth  eggs,  difpenfe  with  breathing,  and 
are  not  covered  with  hair.  They  cannot  be 
placed  among  fifties,  as  the  majority  of  them 
live  upon  land : they  are  excluded  from  the 
ferpent  tribe,  by  tlicir  feet,  upon  which  they 


run 
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run  with  foine  celerity;  and  from  the  infe6fs, 
by  their  fize ; for  though  the  Newt  may  be 
looked  upon  in  this  contemptible  light,  a Cro- 
codile would  be  a terrible  infeft  indeed.  'Fhus 
lizards  are,  in  fome  meafure,  excluded  from 
every  rank;  while  they  exhibit  fomewhat'of  the 
properties  of  all;  the -legs  and  celerity' of  the 
quadrupede;  a facility  of  creeping  through  nar- 
row and  intricate  ways,  like  the  ferpent ; and  a 
power  of  living  in  the  water,  like  fifhes : how- 
ever, though  endued  with  thefe  various  powers, 
they  have  no  real  advantages  over  any  other 
clafs  of  animated  nature  j for  what  they  gain  in 
aptitude  for  one  element,  they  lofe  in  their  fit- 
nefs  for  another.  Thus,  between  both,  they  are 
an  aukward,  ungainly  tribe;  neither  fo  alert 
upon  land,  nor  fo  nimble  in  die  water,  as  the 
refpeclive  inhabitants  of  either  abode : and,  in- 
deed, this  holds  through  all  nature,  that,  in 
proportion  as  the  feeming  advantages  of  in- 
ferior animals  are  multiplied,  their  real  ones  are 
abridged ; and  all  their  inftiniSfs  are  weakened 
and  loft,  by  the  variety  of  channels  into  which 
they  are  divided. 

As  lizards  thus  differ  from  every  other  clafs 
of  animals,  they  alfo  differ  widely  from  each 
other.  With  refpecl  to  fize,  no  clafs  of  beings 
has  its  ranks  fo  oppofite.  What,  for  inftance, 
can  be  more  removed  than  the  fmall  Cameleon, 
an  inch  long,  and  the  Alligator  of  the  river 
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Amazons,  above  twenty-feven  feet  ? To  an  in- 
attentive obferver,  they  vi^ouM  appear  entirely 
ef  different  kinds  j and  Seba  wonders  how  they 
ever  came  to  be  clafled  together. 

The  colour  of  thefe  animals  alfo  is  very  va- 
rlousj  as  they  are  found  of  a hundred  different 
hues,  green,  blue,  red,  cheftnut,  yellow,  fpot- 
ted,  ftreaked,  and  marbled.  Were  colour  alone 
capable  of  conftituting  beauty,  the  lizard  would 
often  pleafej  but  there  is  fomething  forepreffing 
in  the  animal’s  figure,  that  the  brilliancy  of  its 
fcales,  or  the  variety  of  its  fpots,  only  tend  to 
give  an  air  of  more  exquifite  venom,  of  greater 
malignity.  The  figure  of  thefe  animals  is  not 
lefs  various:  fometimes  fwolen  in  the  belly; 
fometimes  purfed  up  at  the  throat ; fometimes 
with  a rough  fet  of  fpines  on  the  back,  like  the 
teeth  of  a faw;  fometimes  with  teeth,  at  others 
with  none ; fometimes  venomous,  at  others 
harmlefs,  and  even  philanthropic : fometimes 
fmooth  and  even ; fometimes  with  a long,  flen- 
[ der  tail ; and  often  with  a fhorter  blunt  one. 

But  their  greateft  diftindlion  arifes  from  their 
manner  of  bringing  forth  their  young.  Firftly, 
fome  of  them  are  viviparous.  Secondly,  fome 
are  oviparous  ; and  which  may  be  confidered 
in  three  diftin£l:  ways.  Thirdly,  fome  bring 
forth  fmall  fpawn,  like  fifties.  The  Crocodile, 
the  Iguana,  and  all  the  larger  kinds,  bring 
[Torth  eggs,  which  are  hatched  by  the  heat  of 

the 
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the  fun:  the  animals  that  iflue  from  them  are 
complete  upon  leaving  the  Ihell ; and  their  firft 
efforts  are  to  run  to  feek  food  in  their  proper 
element.  The  viviparous  kinds,  in  which  are 
all  the  falamanders,  come  forth  alive  from  the 
body  of  the  female,  perfedl  and  active,  and 
fuffer  no  fucceeding  change.  But  thofe  which 
are  bred  in  the  water,  and,  as  we  have  reafon 
to  think,  from  fpawn,  fuffer  a very  confiderable  , 
change  in  their  form.  They  are  produced  with 
an  external  fkin  or  covering,  that  fometimes 
enclofes  their  feet,  and  gives  them  a ferpentine 
appearance.  To  this  falfe  fkin,  fins  are  added, 
above  and  below  the  tail,  that  ferve  the  animal 
for  fwimming  j but  when  the  falfe  fkin  drops 
off,  thefe  drop  off  alfo ; and  then  the  lizard, 
with  its  four  feet,  is  completely  formed,  and 
forfakes  the  water. 

From  hence  it  appears,  that  of  this  tribe 
there  are  three  diflindl  kinds,  diffei^ently  pro- 
duced, and  moft  probably  very  different  in  their 
formation.  But  the  hiftory  of  thefe  animals  is 
very  obfcure ; and  we  are  as  yet  incapable  of 
laying  the  line  that  feparates  them.  All  we 
know,  as  was  faid  before,  is,  that  the  great  ani- 
mals of  this  kind  are  mojily  produced-  perfect 
from  the  egg ; the  falamanders  are  gene-rally  vi- 
viparous ; and  fame  of  the  water  lizards  imper- 
fe6ily  produced.  In  all  thefe  moft  unfinifhed 
produ(Slions  ofNature,  if  I may  fo  call  them^ 
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the  varieties  in  their  ftrudture  encreafe  in  pro- 
portion to  their  imperfections.  A poet  would 
fay,  that  Nature  grew  tired  of  the  iraufeous  for- 
mation ; and  left  accident  to  finifti  the  reft  of 
her  handy-work. 

HowerTr,  the  three  kinds  have  many  points 
of  fimilitude ; and,  in  all  their  varieties  of  figure, 
colour,  and  production,  this  tribe  is  eaiily  dif- 
tinguifhed,  and  ftrongly  marked.  They  have  all 
four  ftiort  legs ; the  two  fore  feet  fomewhat  re- 
fembling  a man’s  hand  and  arm.  They  have 
tails  almoft  as  thick  as  the  body  at  tlie  begin- 
rung,  and  that  generally  run  tapering  to  a pointi 
Tl'hey  are  all  amphibious  alfo ; equally  capable 
of  living  upon  land  and  water  ; and  formed  in- 
ternally in  the  tame  manner  with  the  tortoife, 
and  other  animals,  that  can  continue  a Ipng  time 
without  refpiration  t in  other  words,  their  lungs 
are  not  fo  necefl'ary  to  contiirue  life  and  circu- 
lation, but  that  their  play  may  be  . flopped  for 
foine  confiderable  time,  while  the  blood  per- 
forms its  circuit  round  the  body  by  a fhorter 
communication. 

Thefe  are  differences  that  fufHciently  feparate 
lizards  from  all  other  animals but  it  will  be 
very  difficult  to  fix  the  limits  that  dlftinguifk 
the  three  kinds  from  each  other..  The  crocodile 
tribe,  and  its  affinities,  are  fufficiently  diftin- 
guilhed  from  all  the  reft,  by  their  fize  and  fierce- 
nefsi  the  falamander  tribe  is  diftinguifhed  by 
8 their 
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their  deformity, > their  frog-like  heads,  the  fliort- 
nefs  of  their  fnouts,  their  fwoleii  belly,and  their 
viviparous  produ<9aon.  With,  regard,  to  the  reft, 
which  we  may  denominate  the  cameleon  or 
lizard  kind,  feme  of  which  bring  forth  from  the 
egg,  and  fome  of  which  are  imperfe6fly  formed 
from  fpawn,  we  niuft  groupe  them  under  one 
head,  and  leave  time  to  unravel  the  reft  of  their 
hiftory.  .1... 


CHAP.  V. 


Of  the  Crscedile^  and  its  jfffnities^ 

H E Crocodile  is  an  animal  placed  at  a> 


X.  happy  diftance  from  the  inhabitants  of 
Europe,  and  formidable  only  in  thofe  regions 
where  men  are  fcarce,  and  arts  are  but  little' 
known.  "In  all  the  cultivated  and  populous 
parts  of  the  world,  the  great  animals  are  en- 
tirely banifhed,  or  rarely  feen..  The  appearance 
of  fuch  raifes  at  once  a whole  country  up  in 
arms  to  oppofe  their  force-^  and  their  lives  ge- 
nerally pay  the  forfeit  of  their  temerity.  lEe 
crocodile,  therefore,,  that  was  once  fo  terrible 
along  the  banks  of  the  river  Nile,  is  now  nei- 
ther fo  large,  nor  its  number  fo  great  as  for- 
merly. The  arts  uf  mankind  have,  through 
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a courfe  of  ages,  powerfully  operated  to 
its  deftrudtioni  and,  though  it  is  fometimcs 
feen,  it  appears  comparatively  timorous  and 
feeble. 

To  look  for  this  animal  in  all  its  natural 
terrors,  grown  to  an  enormous  fize,  propagated 
in  furprifmg  numbers,  and  committing  unceafmg 
devaftations,  we  muft  go  to  the  uninhabited  re- 
gions of  Africa  and  America,  to  thofe  im- 
menfe  rivers  that  roll  through  extenfive  and 
defolate  kingdoms,  where  arts  have  never 
penetrated,  where  force  only  makes  diftindlion, 
and  the  moll  powerful  animals  exert  their 
llrength  with  confidence  and  fecurity.  Thofe 
that  fail  up  the  river  Amazons,  or  the  river 
Niger,  well  know  how  nurrierous  and  terrible 
thofe 'hnimals  are  in  fuch  parts  of  the  world. 
In  both  thefe  rivers,  they  are  foimd  from  eigh- 
teen to  twenty-feven  feet  long;  and  fome- 
times  lying  as  clofe  to  each  other,  as'  a raft  of 
timber  upon  one  of  our  ftreams.  There  they 
indolently  balk  on  the  furface,  no  way  dillurbed 
at  the  approach  of  an  enemy,  fince,.  from  the  re- 
peated trials  of  their  llrength,  they  found  none 
that  they  were  not  able  to  fubdue.. 

Of  this  terrible  animal  there  are  two  kinds ; 
the  Crocodile,  properly  fo  called,  and  the  Cay- 
man or  Alligator.  Travellers,  however,  have 
rather  made  the  dillindtion  than  Nature ; for  in 
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the  general  outline,  and  in  the  nature  of  thefe 
two  animals,  they  are  entirely  the  fame.  It  would 
. be  fpeaking  more  properly  to  call  thefe  animals 
the  crocodiles  of  the  -eaftern  and  the  weftern 
world  j for  in  books  of  voyages  they  are  fo 
entirely  confounded  together,  that  there  is  no 
knowing  whether  the  Afiatic  animal  be  the  cro- 
codile of  Afia,  or  the  alligator  of  the  weftern 
world.  The  diftinftions  ufually  made  between 
the  crocodile  and  alligator  are  thefe  : the  body 
of  the  crocodile  is  more  llender  than  that  of  the 
alligator;  its  fnout  runs  off  tapering  from  the 
forehead,  like  that  of  a greyhound ; while  that 
of  the  other  is  indented,  like  the  nofe  of  a lap- 
dog.  The  crocodile  has  a much  wider  fwallow, 
and  is  of  an  afh-colour  ; the  alligator  is  black, 
varied  with  white,  and  is  thought  not  to  be  fo 
mifchievous.  All  tliefe  diftinftions,  however, 
are  very  flight,  and  can  be  reckoned  little  more 
than  minute  variations. 

This  animal  grows  to  a great  length,  being 
fometimes  found  thirty  feet  long,  from  the  tip 
of  the  fnout  to  the  end  of  the  tail : its  moft 
ufual  length,  however,  is  eighteen.  One  which 
was  difl'efted  by  the  Jefuits  at  Siam  was  of 
the  latter  dimenfions;  and  as  the  defcription 
which  is  given  of  it,  both  externally  and  inter- 
nally, is  the  moft  accurate  known  of  this  noted 
animal,  I muft  beg  leave  to  give  it  as  I find  it, 
though  fomewhat  tedious.  It  was  eighteen 
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feet  and  an  half,  French  meafure,  in  length; 
of  which  the  tail  was  no  lefs  than  live  feet  and 
an  half,  and  the  head  and  neck  above  two  feet 
and  an  half.  It  was  four  feet  nine  inches  in 
circumference,  where  thickeft.  The  fore  legs 
had  the  fame  parts  and  conformation  as  the 
arms  of  a man,  both  within  and  without.  The 
hands,  if  they  may  be  fo  called,  had  five  fingers ; 
the  two  laft  of  which  had  no  nails,  and  were  of 
a conical  figure.  The  hinder  legs,  including 
the  thigh  and  paw,  were  two  feet  two  inches 
long  ; the  paws,  from  the  joint  to  the  extremity 
of  the  longeft  claws,  were  above  nine  inches  : 
they  were  divided  into  four  toes,  of  which  three 
were  armed  with  large  claws,  the  longeft  of 
which  was  an  inch  and  an  half : thefe  toes  w'ere 
united  by  a membrane,  like  thofe  of  a duck, 
but  much  thicker.  The  head  was  long,  and 
had  a little  rifing  at  the  top ; but  the  reft  was 
flat,  and  efpecially  towards  the  extremity  of  the 
jaws.  It  was  covered  by  a Ikin,  which  adhered 
firmly  to  the  Ikull  and  to  the  jaws.  The  Ikull 
v/as  rough  and  unequal  in  feveral  places ; ? 
about  the  middle  of  the  forehead  there  were 
two  bony  crefts,  about  two  inches  high the 
Ikull  between  thefe  two  crefts  was  proof  againft 
a mufquet-ball ; for  it  only  rendered  the  part  a 
little  white  that  it  ftruck  againft.  The  eve  was 
very  fmall,  in  proportion  to  the  reft  of  the 
body,  and  was  fo  placed  within  its  orbit,  that' 

the 


Ill 


THE  Lizard  Kind. 

tlie  outward  part,  when  the  lid  was  clofed,  was 
only  an  inch  long,  and  the  line  running  parallel 
to  the  opening  of  the  jaws.  It  was  covered  with 
a double  lid,  one  within  and  one  without : that 
witliin,  like  the  niftitating  membrane  in  birdsj 
was  folded  in  the  great  corner  of  the  eye,  and 
had  a motion  towards  the  tail,  but  being  tranf- 
parent,  it  covered  the  eye  without  hindering 
the  fight.  The  iris  was  very  large  in  proportion 
to  the  globe  of  the  eye,  and  was  of  a yellowifh 
grey  colour.  Above  the  eye  the  ear  was  placed, 
which  opened  from  above  downwards,  as  if  it 
were  by  a kind  of  fpring,  by  means  of  a folid, 
thick,  cartilaginous  fubftance.  The  nofe  was 
placed  in  the  middle  of  the  upper  jaw,  near  an 
inch  from  its  extremity,  and  was  perfeilly  round 
and  flat,  being  near  two  inches  in  diameter,  of 
a black,  foft,  fpongy  fubftance,  not  unlike  the 
nofe  of  a dog.  The  jaws  feeined  to  fhut  one 
within  another ; and  nothing  can  be  more  falfe 
than  that  the  animal’s  under  jaw  is  without 
motion  j it  moves,  like  the  lower  jaw  in  all  other 
animals,  while  the  upper  is  fixed  to  the  fkull,  and 
abfolutely  immoveable.  The  animal  had  twcnty- 
feven  cutting  teeth  in  the  upper  jaw,  and  fifteen 
in  the  lower,  with  feveral  void  fpaces  between 
them : they  were  thick  at  the  bottom,  and  (harpi 
at  the  pointy  being  all  of  different  fizes,  except 
ten  large  hooked  ones,  fix  of  which  were  in  the 
lower  jaw,  and  four  in  the  upper.  The  mouth 
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was  fifteen  inches  in  length,  and  eight  and  an 
half  in  breadth,  where  broadeft.  The  diftance  of 
the  two  jaws,  when  opened  as  wide  as  they  could 
be,  was  fifteen  inches  and  an  half : this  is  a very 
wide  yawn,  and  could  eafily  enough  take  in  the 
body  of  a man.  The  colour  of  the  body  was 
of  a dark  brown  on  the  upper  part,  and  of  a 
whitifh  citron  below,  with  large  fpots  of  both 
colours  on  the  fides.  From  the  fhoulders  to 
the  extremity  of  the  tail,  the  animal  was  cover- 
ed with  large  fcales  of  a fquare  form,  difpofed 
like  parallel  girdles,  and  fifty-two  in  number ; 
but  thofe  near  the  tail  were  not  fo  thick  as 
the  reft.  The  creature  was  covered  not  only 
with  thefe,  but  all  over  with  a coat  of  armour  j 
which,  however,  was  not  proof  againft  a muf- 
quet-ball,  contrary  to  what  has  been  commonly 
afterted ; however,  it  muft  be  confefted,  that  the 
attitude  in  which  the  animal  was  placed,  might 
contribute  to  render  the  Ikin  more  penetrable  ; 
for  probably  if  the  ball  had  ftruck  obliquely 
againft  the  fhell,  it  would  have  flown  off.  Thofe 
parts  of  the  girdles  underneath  the  belly  were 
of  a whitifti  colour,  and  were  made  up  of  fcales 
of  divers  lhapes,  but  not  fo  hard  as  thofe  on  the 
back. 

With  refpetft  to  the  Internal  parts  of  the  ani- 
mal, the  gullet  was  large  in  proportion  to  the 
mouth  j and  a ball  of  wood,  as  large  as  one’s 
head,  readily  ran  down,  and  was  drawn  up 
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again.  The  guts  were  but  ftiort,  in  comparifon, 
being  not  fo  long  as  the  animal’s  body.  The 
tongue,  which  fome  have  erroneouHy  alTerted 
this  animal  was  without,  confifted  of  a thick 
fpongy  loft  flelh,  and  was  ftrongly  connected 
to  the  lower  jaw.  The  heart  was  of  the.fize  of 
a calf’s,  of  a bright  red  colour,  the  blood  paffing 
as  well  from  the  veins  to  the  aorta  as  into  the 
lungs.  There  was  no  bladder;  but  the  kid- 
neys fent  the  urine  to  be  difcharged  by  the  anus. 
There  were  fixty-two  joints  in  the  back-bone, , 
which,  though  very  clofely  united,  had  fufficient 
play  to  enable  the  animal  to  bend  like  a bow  to 
the  right  and  the  left;  fo  that  what  we  hear 
of  efcaping  the  creature  by  turning  out  of  the 
right  line,  and  of  the  animal’s  not  being  able 
to  wheel  readily  after  its  prey,  feems  to  be  fa- 
bulous. It  is  moft  likely  the  crocodile  can  turn 
with  great  eafe,  for  the  joints  of  its  back  are 
not  ftiffer  than  thofe  of  other  anima^  which 
we  know  by  experience  can  wheel  about  very 
nimbly  for  their  fize. 

Such  is  the  figure  and  conformation  of. this 
formidable  animal,  that  unpeoples  countries, 
and  makes  the  moft  navigable  rivers  defart  and 
dangerous.  They  are  feen,  in  fome  places,  ly- 
ing tor  whole  hours,  and  even  days,  ftretched 
in  the  fun,  and  motionlefs  ; fo  that  one  not  ufed 
to  them  might  miftake  them  for  trunks  of 
trees,  covered  with  a rough  and  dry  bark ; but 
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the  miftake  would  foon  be  fatal,  if  not  pre- 
vented : for  the  torpid  animal,  at  the  near 
approach  of  any  living  thing,  darts  upon  it 
with  inftant  fwiftnefs,  and  at  once  drags  it 
down  to  the  bottom.  In  the  times  of  an  in- 
undation, they  fometimes  enter  the  cottages  of 
the  natives,  where  the  dreadful  vifitant  feizes 
the  iirft  animal  it  meets  with.  There  have 
been  feveral  examples  of  their  taking  a man 
out  of  a canoe  in  the  fight  of  his  companions, 
without  fheir  being  able  to  lend  him  any  af- 
fiftance. 

The  ftrength  of  every  part  of  the  crocodile  is 
very  great  j and  its  arr^s,  both  ofFenfive  and 
defenfive,  irreftftible.  We  have  feen,  from  the 
fhortnefs  of  its  legs,  the  amazing  ftrength  of 
the  tortoife  : but  what  is  the  ftrength  of  fuch 
an  animal,  compared  to  that  of^  the  crocodile, 
whofe  legs  are  very  fhort,  and  whofe  fize  is  fo 
fuperior.  The  back-bone  is  jointed  in  the 
firmeft  manner ; the  mufcles  of  the  fore  and 
hinder  legs  are  vigorous  and  ftrong  ; and  its 
whofe  form  calculated  for  force.  Its  teeth  are 
fharp,  numerous,  and  formidable ; its  claws 
are  long  and  tenacious ; but  its  principal  in- 
ftrument  of  deftrudlion  is  the  tail : with  a 
fmgle  blow  of  this  it  has  often  overturned  a 
canoe,  and  feized  upon  the  poor  favage  its 
condudlor. 

, Though  not  fo  powerful,  yet  it  is^  very  ter- 
rible 
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rible  even  upon  land.  The  crocodile  feldom, 
except  when  prelied  by  hunger,  or  with  a view 
of  depofiting  its  eggs,  leaves  the  water.  Its 
ufual  method  is  to  float  along  upon  the  furface, 
and  feize  whatever  animals  come  within  its 
reach;  but  when  this  method  fails,  it  then 
goes  clofer.to  the  bank.  Dilappointed  of  its 
flfhy  prey,  it  there  waits  covered  up.  among 
the  fedges,  in'patient  expectation  of  fome  land 
animal  that  comes  to  drink ; the  dog,  the  bull,  _ 
the  tiger,  or  man  himfelf.  Nothing  is  to  be 
feen  of  the  infldious  deftroyer  as  the  animal 
approaches ; nor  is  its  retreat  difeovered  till  it 
be  too  late  for  fafety.  It  feizes  the  vidtim  with 
a fpring,  and  goes  at  a bound  much  fafter 
than  fo  unwieldy  an  animal  could  be  thought 
capable  of  exerting ; then,  having  fecured  the 
creature  with  both  teeth  and  claws,  it  drags 
it  into  the  water,  inftantly  finks  with  it  to  the 
bottom,  and  in  this  mamier  quickly  drowns 
it. 

Sometimes  it  happens  that  the  creature  the 
crocodile  has  thus  furprifed  efcapes  from  its 
grafp  wounded,  and  makes  off  from  the  river- 
fide.  In  fuch  a cafe,  the  tyrant  purfues  with 
all  its  force,  and  often  feizes  it  a fecond  time  j 
for  though  feemingly  heavy,  the  crocodile  runs 
with  great  celerity.  In  this  manner  it  is  fome- 
times  feen  above  half  a mile  from  the  bank,  in 
purfuit  of  an  animal  wounded  beyond  the  power 
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of  efcaping,  and  then  dragging  it  back  to  the 
river-fide,  where  it  feafts  in  fecurity* 

It  often  happens,  in  its  depredations  along 
the  bank,  that^the  crocodile  feizes  on  a crea- 
ture as  formidable  as  itfelf,  and  meets  with  a 
moft  defperate  refiftance.  We  are  told  of  fre-^ 
quent  combats  between  the  crocodile  and  the 
tiger.  All  creatures  of  the  tiger  kind  are  con- 
tinually opprefled  by  a parching  thirft,  that  keeps 
them  in  the  vicinity  of  great  rivers,  whither 
they  defcend  to  drink  very  frequently.  It  is 
upon  thefe  occafions  that  they  are  fcized  by 
the  crocodile ; and  they  die  not  unrevenged. 
The  inftant  they  are  feized  upon,  they  turn 
with  the  greateft  agility,  and  force  their  claws 
into  the  crocodile’s  eyes,  while  he  plunges  with 
his  fierce  antagonift  into  the  river.  There  they 
continue  to  ftruggle  for  fome  time,  till  at  lalt 
the  tiger  is  drowned. 

In  this  manner  the  crocodile  feizes  and  de- 
ftroys  all  animals,  and  is  equally  dreaded  by  all. 
There  is  no  animal  but  man  alone  that  can  com- 
bat it  with  fuccefs.  We  are  afflired  by  Labat, 
that  a Negro,  with  no  other  weapons  than  a 
knife  in  his  right  hand,  and  his  left  arm  wrap- 
ped round  with  a cow  hide,  ventures  boldly  to 
attack  this  animal  in  its  own  element.  As  foon 
as  he  approaches  die  crocodile,  he  prefents  his 
left  arm,  which  the  animal  fwallows  moft  gree- 
dily j but  fticking  in  its  throat,  the  Negro  has 
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'time  to  give  it  feveral  ftabs  under  the  throat; 
and  the  water  alfo  getting  in  at  the  mouth, 
which  is  held  involuntarily  open,  the  crea- 
ture is  foon  bloated  up  as  big  as  a tun,  and 
expires. 

To  us  who  live  at  a diftance  from  the  rapaci- 
ty of  thefe  animals,  thefe  ftories  appear  ftrange, 
and  yet  moft  probably  are  true.  From  not 
having  feen  any  thing  fo  formidable  or  bold  in 
the  circle  of  our  own  experience,  we  are  not  to 
determine  upon  the  wonderful  tranfadlions  in 
diftant  climates.  It  is  probable  that  thefe,  and 
a number  of  more  dreadful  encounters,  happen 
every  day  among  thofe  forefts  and  in  thofe  rivers 
where  the  moft  formidable  animals  are  known 
to  refide  ; where  the  elephant  and  the  rhinoce- 
ros, the  tiger  and  the  hippopotamus,  the  fhark 
and  the  crocodile,  have  frequent  opportunities 
of  meeting  and  every  day  of  renewing  their  en- 
gagements. 

Whatever  be  the  truth  of  thefe  accounts, 
certain  it  is  that  crocodiles  are  taken  by  the 
Siamefe  in  great  abundance.  The  natives  of 
that  empire  feem  particularly  fond  of  the  capture 
of  all  the  great  animals  with  which  their  country 
abounds.  W e have  already  feen  their  fuccefs 
in  taking  and  taming  the  elephant;  nor  are 
they  lefs  powerful  in  exerting  their  dominion 
over  the  crocodile.  The  manner  of  taking  it 
jn  Siam  is  by  throwing  three  or  four  ftrong  nets 
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acrofs  a river,  at  proper  diftances  from  cacja 
other;  fo  that  if  the  animal  breaks  through  the 
firft,  it  may  be  caught  by  one  of  the  reft.  When 
it  is  firft  taken,  it  employs  the  tail,  which  is 
the  grand  inftrument  of  ftrength,  v/ith  great 
force ; but  after  many  unfuccefsful  ftruggles 
the  animal’s  ftrength  is  at  laft  exhauftcd.  Then 
the  natives  approach  their  prifoner  in  boats,  and 
pierce  him  with  their  weapons  in  the  mod  tender 
parts,  till  he  is  weakened  with  the  lofs  of  blood. 
When  he  has  done  ftirring,  they  begiji  by 
tying  up  his' mouth,  and  with  the  fame  cord 
they  faften  his  head  to  his  tail,- which  laft  they 
bend  back  like  a bow.  However,  they  are  not 
yet  perfedlly  fecure  from  his  fury ; but,  for 
their  greater  fafety,  they  tie  his  fore  feet  as 
well  as  thofe  behind,  to  the  top  of  his  back. 
Thefe  precautions  are  not  ufelefs ; for  if  they 
were  to  omit  them,  the  crocodile  would  foon 
recover  ftrength  enough  to  do  a great  deal  of 
mifchief. 

The  crocodile  thus  brought  into  fubjedfion, 
or  bred  up  young,  is  ufed  to  divert  and  entertain 
the  great  men  of  the  Eaft.  It  is  often  managed 
like  an  horfe ; a curb  is  put  into  its  mouth,  and 
the  rider  diretfts  it  as  he  thinks  proper.  Though 
aukwardly  formed,  it  does  not  fail  to  proceed 
with  fome  degree  of  fwiftnefs ; and  is  thought 
to  move  as  faft  as  fome  of  the  moft  unwieldy  of 
our  own  animals,  the  hog  or  the  cow.  Some, 
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indeed,  afl'ert  that  no  animal  could  efcape  it,  but 
for  its  diificulty  in  turning  j but  to  this  refourcc 
we  could  wilh  none  would  truft  who  are  fo  un- 
happy as  to  lind  themfelves  in  danger. 

Along  the  rivers  of  Africa  this  animal  is  fome- 
times  taken  in  the  fame  manner  as  the  ft\ark. 
Several  Europeans  go  together  in  a large  boat, 
and  throw  out  a piece  of  beef  upoj’.  a hook  and 
{Long  fortified  line,  which  the  crocodile  feizing 
and  fwallowing,  is  drawn  along,  floundering  and 
ftruggling  mitil  its  ftrength  is  quite  exhaufted, 
when  it  is  pierced  in  the  belly,  which  is  its  ten- 
dered part}  and  thus  after  numberlefs  wounds 
is  drawn  afhore.  In  this  part  of  the  world  alfo, 
as  well  as  at  Siam,  the  crocodile  makes  an  objedl 
of  favage  .pomp  near  the  palaces  of  tlieir  mo- 
narchs.  Philips  informs  us  that  at  Sabi,  on  the 
Slave  Coaft,  there  are  two  pools  of  water  near 
the  royal  palace,  where  crocodiles  are  bred  as  we 
breed  carp  in  our  ponds  in  Europe. 

Hitherto  I have  been  deferibing  the  crocodile 
as  it  is  found  in  unpeopled  coimtries,  and  un- 
difturbed  by  frequent  encounters  with  mankind. 
In  this  ftate  it  is  fierce  and  cruel,  attacking 
every  objecl  that  feems  endued  with  motion : 
but  in  Egypt,  and  other  countries  long  peopled, 
where  the  inhabitants  are  civilized,  and  the  rivers 
frequented,  this  animal  is  folitary  and  fearful. 
So  far  from  coming  to  attack  a man,  it  finks  at 
his  approach  with  the  utmoft  precipitation  j and, 
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as  if  fenfible  of  fuperior  power,  ever  declines  the 
engagement.  We  have  feen  more  than  one  in- 
ftance  in  animated  nature  of  the  contempt  which 
at  firft  the  lower  orders  of  the  creation  have  for 
man,  till  they  have  experienced  his  powers  of  de- 
ftru6lion.  The  lion  and  the  tiger  among  beafts, 
the  whale  among  fifhes,  the  albatrofs  and  the 
penguin  among  birds,  meet  the  firft  encounters 
of  man  without  dread  or  apprehenfion;  but 
they  foon  learn  to  acknowledge  his  fuperiority ; 
and  take  refuge  from  his  power  in  the  deepeft 
faftnefles  of  nature.  This  may  account  for  the 
different  characters  which  have  been  given  us 
of  the,  crocodile  and  the  alligator  by  travellers 
at  different  times  j feme  deferibing  them  as 
harmlefs  and  fearful,  as  ever  avoiding  the  fight 
of  a man,  and  preying  only  upon  fifties ; others 
ranking  them  among  the  deftroyers  of  nature  ; 
deferibing  them  as  furniftied  with  ftrength,  and 
impelled  by  malignity  to  do  mifehiefj  repre- 
fenting  them  as  the  greateft  enemies  of  mankind, 
and  particularly  defirous  of  human  prey.  The 
truth  is,  the  animal  has  been  juftly  deferibed  by 
both;  being  fuch  as  it  is  found  in  places  dif- 
ferently peopled  or  differently  civilized.  Wher- 
ever the  crocodile  has  reigned  long  unmolefted, 
it  is  there  fierce,  bold,  and  dangerous ; wherever 
it  has  been  harraffed  by  mankind,  its  retreats 
invaded,  and  its  numbers  deftroyed,  it  is  there 
timorous  and  inoftenfive. 


In 
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In  fome  placeSj  therefore,  this  animal,  inilead 
•of  being  formidable,  is  not  only  inoffenfive,  but 
is  cheriihed  and  admired.  In  the  river  San  Do- 
■mintro,  the  crocodiles  are  the  moft:  inoffenfive 

O * 

animals  in  nature ; the  children  .play  with  them, 
and  ride  about  on  their  backs ; they  even  beat 
them  fometimes  without  receiving  the  fmalleft 
injury.  It  is  true  the  inhabitants  are  very  care- 
^•ful  of'  this  gentle  breed,  and  confider  them  as 
harmlefs  domeftics. 

It  is  probable  that  the  fmell  of  mufk,  which 
all  thefe  animals  exhale,  may  render  them  agree- 
able to  thefavages  of  that  .part  of  Africa.  They 
are  often  known  to  take  the  part  of  this  animal 
which  contains  the  muflc,  and  wear  it  as  a per- 
fume about  their  {)erfons.  Travellers  are  not 
agreed  in  what  part  of  the  body  thefe  mufk- 
bags  are  contained ; fome  fay  in  the  ears ; fome, 
-in  the  parts  of  generation  j but  the  moft  {•>ro-, 
bable  opinion  is,  that  this  mufky  fubftance  is. 
amafted  in  glands  under  the  legs  and  arms. 
From  whatfoever  part  of  the  body  this  odour 
proceeds,  it  is  very  ftrong  and  .powerful,  tinc- 
turing the  llefh  of  the  whole  body  with  its  tafte 
and  fmell.  The  crocodile’s  flefti  is  at  beft  very 
bad  tough  eating  ; but  unlefs  the  mufk-bags  be 
feparated  it  is  infupportable.  The  Negroes 
themfelves  cannot  well  digeft  the  flefh;  but 
then,  a crocodile’s  egg  is  to  them  the  moft  deli- 
cate morfel  in  the  world.  Even  favages  exhibit 

Vo  L.  VII,  G their 


JZ2  An  History  of 

their  epicures  as  well  as  we;  and  one  of  true 
tafte  will  fpare  neither  pains  nor  danger  to 
&irni£h  himfelf  with  his  favourite  repaft.  For 
this  reafon,  he  often  watches  the  places  where 
the  female  comes  to  lay  her  eggs,  and  upon  her 
retiring  feit-es  the  booty. 

All  crocodiles  breed  near  frefh  waters ; and 
though  they  are  fometimes  found  in  the  fea, 
yet  tliat  may  be  corifidered  rather  as  a place 
-of  excurfion  than  abode.  They  produce  their 
;young.,by  eggs,  as  was  faid  above ; and  for  this 
purpofe  _the  female  v/hen  fhe  comes  to  lay, 
choofe's  a place  by  the  fide  of  a river,  or  fome 
, frefh  water  lake,  to  depofit  her  brood  in.  She 
always  pitches  upon  an  extenfive  fandy  fhore, 
where  fhe  may  dig  a hole  without  danger  of  de- 
teftion  from  the  ground  being  frefh  turned  up. 
The  fhore  muff:  alfo  be  gentle  and  fhelving  to  the 
-water,  for  the  greater  convenience  of  the  animal’s 
going  and  returning ; and  a convenient  place 
mull  be  found  near  the  edge  of  the  flream,  that 
the  young  may  have  a fhorter  wav  to  go.  When 
, all  thefe  requifites  are  adjufled,  tlie  animal  is  feen 
cautioufly  itealing  up  on  fhore  to  depofit  her 
- burthen.  The  prefence  of  a rhan,  a beafl,  or 
,cvcn  a bird,  is  fufficient  to  deter  her  at  that 
time;  and  if  fhe  perceives  any  creature  looking 
on,  fhe  infallibly  returns.  If,  however,  nothing 
appears,  fhe  then  goes  to  work,  fcratching  up 
the  fand  with  her  fore  paws,  and  making  a 
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hole  pretty  deep  in  the  fliore.  There  flie  de- 
pofits  Trom  eighty  to  an  hundred  eggs,  of  the 
t'lze  of  a tennis-ball,  and  of  the  fame,  figure, 
covered  with  a tough  white  fkin  like  parchment. 
She  takes  above  an  hour  to  perform  this  talk ; 
and  then  covering  up  the  place  Co  artfully  that 
it  can  fcarcely  be  perceived,  (he  goes  back  to 
return  again  the  next  day.  Upon  her  return, 
with  the  fame  precaution  as  before,  flie  lays 
about  the  fame  number  of  eggs;  and  the  day 
following  alfo  a like  number.  Thus  having 
depofited  her  whole  quantity,  and  having  co- 
vered them  clofe  up  in  the  fand,  they  are  fooii 
vivified  by  the  heat  of  the  fun;  and  at  the  end 
of  thirty  days,  the  young  ones  begin  to  break 
open  the  ftiell.  At  this  time  the  female  is  in- 
ftincfively  taught  that  her  young  ones  want 
relief;  and  fhe  goes  up  on  land  to  fcratch 
away  the  fand  and  fet  them  free.  Her  brood 
quickly  avail  themfelves  of  their  liberty;  a part 
run  unguided  to  the  water;  another  part  afeend 
the  back  of  the  female,  and  are  carried  thither 
in  greater  fafety.  But  the  moment  they  arrive 
at  the  wafer,  all  natural  comiexion  is  at  an  end : 
when  the  female  has  introduced  her  young  to 
their  natural  element,  not  only  fhe,  but  the 
male,  become  among  the  number  of  their  moft* 
formidable  enemies,  and  devour  as  many  of 
them  as  they  can.  The  whole  brood  fcatters 
- into  different  parts  at  the  bottom;  by  fer  the 
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-greateft  number  are  deftroyed ; and  the  reft  find 
lafety  in  their  agility  or  minutenefs. 

But  it  is  not  the  crocodile  alone  that  is  thus 
found  to  thin  their  numbers;  the  eggs  of  this 
animal  are  not  only  a delicious  feaft  to  the 
favage,  but  are  eagerly  fought  after  by  every 
beaft  and  bird  of  prey.  The  ichneumon  "was 
.eredled  into  a deity  among  the  ancients  for  its 
fuccefs  in  deftroying  the  eggs  of  thefe  monfters  ; 
at  prefent  that  fpecies  of  the  vulture  called  the 
Gallinazo  is  their  moft  prevailing  enemy.  All 
along  the  banks  of  great  "rivers,  for  thoufands 
of  miles,  the  crocodile  is  feen  to  propagate  in 
numbers  that  would  foon  over-run  the  earth 
but  for  the  vulture,  that  feems  appointed  by 
Providence  to  abridge  its  fecundity.  Thefe 
birds  are  ever  found  in  greateft  numbers  where 
the  crocodile  is  moft  numerous.;  and  hiding 
ihemfelves  within  the  thick  branches  of  the  trees 
that  fliade  the  banks  of  the  river,  they  watch  the 
female  in  filence,  and  permit  her  to  lay  all  her 
,eggs  without  interruption.  Then  when  ftie  bas 
retired,  they  encourage  each  other  with  cries  to 
the  fpoil ; and  flocking  all  together  upon  the 
hidden  treafure,  tear  aip  the  eggs,  and  devour 
•them  in  a much  .quicker  time  than  they  were 
depofited.  Nor  are  they  iefs  diligent  in  attend- 
ing the  female  while  fhe  is  carrying  her  young 
10  the  water;  for  if  any  one  of  them  hap- 
pens 
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pons  to  drop  by  the  w’ay,  it  is  furc  to  receive  no 
inercy. 

Such  is  the  extraordinary  account  given  us 
by  late  travellers  of  the  propagation  of  this  . 
animal ; an  account  adopted  by  Linnsus  and 
the  moft  learned  naturalids  of  the  age*.  Yet, 
if  one  might  argue  from  the  general  analogy  ' 
of  nature,  the  crocodile’s  devouring  her  own 
young  when  file  gets  to  the  water  feems  doubt- 
ful. This  may  be  a ftory  raifed  from  the  ge- 
neral idea  of  this  animal’s  rapacious  cruelty; 
when,  in  fadb,  the  crocodile  only  feems  more 
cruel  than  other  animals  becaufe  it  has  more 
jxjwer  to  do  mifehief.  It  is  probable  that-  it  is 
not  more  divefted  of  parental  tendernefs  than 
other  creatures ; and  I am  the  more  led  to  think 
fo  from  the  peculiar  formation  of  one  of  the 
crocodile  kind.  This  is  called  the  Open  Bellied 
Crocodile,  and  is  furnifhed  with  a falfe  belly  like 
the  opoflum,  where  the  young  creep  out  and  in 
as  their  dangers  or  neceflities  require.  The 
crocodile  thus  furnifhed  at  leaft  cannot  be  faid 
to  be  an  enemy  to  her  own  young,  fmee  file 
thus  gives  them  more  than  parental  protedtion. 
It  is  probable  alfo  that  this  Open  Bellied  Cro- 
codile is  viviparous,  and  fofters  her  young  that 
are  prematurely  excluded  in  this  fecond  womb, 
until  they  come  to  proper  maturity, 
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How  Ibng  the  crocodile  lives  we  arc  not 
certainly  informed;  if  we  may  believe  Ariftotle, 
it  lives  the  age  of  a man ; but  the  ancients  fo 
much  amufed  themfelves  in  inventing  fables 
concerning  this  animal,  that  even  truth  from 
them  is  fufpiclous.  What  we  know  for  certain 
from  the  ancients  is,  that  among  the  various 
animals  that  were  produced  to  fight  in  the  am- 
phitheatre at  Rome,  the  combat  of  the  cro- 
codile was  not  wanting*.  Marcus  Scaurus 
produced  them  living  in  his  unrivalled  exhi- 
bitions ; and  the  Romans  confidered  him  as  the 
beft  citizen,  becaufe  he  furnifhed  them  with 
the  moft  expenfive  entertainments.  But  enter- 
tainment at  that ‘Corrupt  time  was  their  only 
occupation. 


CHAP.  VI 
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Of  the  "Salamander. 

H E ancients  have  defcribed  a lizard  that 


A is  bred  from  heat,  that  lives  in  the  flames, 
and  feeds  upon'  fire  as  its  proper  nourilhment. 
As  they  faw  every  other  element,  the  air,  the 
earth  and  water,  inhabited,  fancy  was  fet  to 
work  to  find  or  make  an  inhabitant  in  fire ; and 
thus  to  people  every  part  of  nature.  It  will  be 
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!iecdlcfs  to  fay  that  there  is  no  fuch  animal 
cxifting;  and  that,  of  all  others,,  the  modern 
Salamander  has  the  fmalleft  affinity  to  fuch  an 
abode. 

Whether  the  animal  that  now  goes  by  the 
name  of  the  falamander  be  the^fame  with  that 
defcribed  by  Pliny,  is  a doubt  with  me ; but 
this  is  not  a place  for  the  difcuffion.  It  is  fuL 
ficient  to  obferve,  that  tlie  modern'  falamander 
is  an  animal  of  the  lizard  kind,  and  under  this 
name  is  comprehended  a large  tribe  that  all  go 
by  the  fame  name.  There  have  been  not  lefs 
than  feven  forts  of  this  animal  defcribed  by  Sebaj. 
and  to  have  fome  idea  of  the  peculiarity  of  their 
figure,  if  we  fuppofe  the  tail  of  a lizard  applied, 
to  the  body  of  a frog,  we  fiiall  not  be  far  from 
precifion.  The  common  lizard  is  long,  fmall 
and  taper;  the  falamander,  like  the  frog,  has 
its  eyes  towards  the  back  of  the  head;  like  the 
frog,  its  fnout  is  round  and  not  pointed,  and  its 
belly  thick  and  fwolen.  The  claws  of  its  toes 
are  fhort  and  feeble  ; its  fkin  rough ; and  the 
tongue,  unlike  that  of  the  fmalleft  of  the  lizard 
kind,  in  which  it  is  long  and  forked,  is  fhort, 
and  adhering  to  the  under  jaw. 

But  it  is  not  in  figure  that  this  animal  chiefly 
dift’ers  from  the  reft  of  the  lizard  tribe ; for  it 
feems  to  differ  in  nature  and  conformation.  In 
nature  it  is  unlike,  being  an  heavy,  torpid  ani- 
mal : whereas  the  lizard  tribe  are  active,  reft- 

O 4 lefs^ 


j28  An  History  of 

lefsj  and  ever  in  motion:  in  conformatron  it 
is  unlike,  as  the  liilamander  is  produced  alive 
from  the  body  of  its  parent,  and  is  completely 
formed  the  moment  of-  its  exclufion.  It  differs 
from  them  alfo  in  its  general  reputation  of  be- 
ing venomous ; however,  no  trials  that  have 
been  hitherto  made  feem  to  confirm  tlie  truth 
of  the  report. 

Not  only  this,  but  many  others  of  the  lizard 
tribe  are  faid  to  have  venom  ; but  it  were  to  be 
wiflied  that  mankind,  for  their  own  happinefs, 
would  examine  into  the  foundation  of  this  re- 
proach. By  that  means  many  of  them,  that  are 
now  fliunned  and  detefted,  might  be  found  in- 
offenfive  ; their  figure,  inftead  of  exciting  either 
horror  or  difguft,  would  then  only  tend  to  ani- 
mate  the  general  feene  of  Nature;  and  fpecu- 
lation  might  examine  their  manners  in  confi- 
dence and  fecurity.  Certain  it  is,  that  all  of 
the  lizard  kind  with  vhich  we  are  acquainted 
in  this  country,  are  perfedlly  harmlefs ; and  it 
is  equally  true  that,  for  a long  time,  till  our 
prejudices  were  removed,  we  confidered  not 
only  the  Newt,  but  the  Snake  and  the^  Blind- 
Worm,  as  fraught  with  the  moft  deftrudfive 
poifon.  At  prefent  we  have  got  over  thefe  pre- 
judices ; and,  it  is  probable,  that,  if  other  nations 
made  the  fame  efforts  for  information,  it  would 
be  found,  tliat  the  malignity  of  moft,  if  not  all, 
of  die  lizard  tribe,  , was  only  in  the  imagination. 

With 
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With  refpe6l  to  the  Salamander,  the  whole 
tribe,  from  the  Moron  to  the  Gekko,  are  faid 
to  be  venomous  to  the  laft  degree  j yet,  when 
experiments  have  b^en  tried,  no  arts,  no  pro- 
vocations, could  excite  thefe  animals  to  the  rage 
of  biting.  They  feem  timid  and  inofFenllve, 
only  living  upon  worms  and  infedts ; quite 
deftitute  of  fangs,  like  the  viper;  their  teeth 
are  fo  very  fmall,  that  they  are  hardly  able  to 
infliil  a wound.  But  as  the  teeth  are  thus  in- 
capable of  offending,  the  people  of  the  coun- 
tries where  they  are  found  have  recourfe  to  a 
venomous  flaver,  which,  they  fuppofe,  ifTues 
from  the  animal’s  mouth ; they  alfo  tell  us  of  a 
venom  ilTuing  from  the  claws  : even  LinnaeuS 
feems  to  acknowledge  the  fadl ; but  thinks  it  a . 
probable  fuppofition  that  this  venom  may  pro- 
ceed from  their  urine. 

Of  all  ani|nals,  the  Gekko  is  the  moff  no-- 
torious  for  its  powers  of  mifchief  : yet,  we  are 
told  by  thofe  who  load  it  with  that-  calumny* , 
that  it  is  very  friendly  to  man,  and  though  fup- 
plied  with  the  molf  deadly  virulence,  is  yet 
never  known  to  bite.  It  would  be  abfurd  in  us, . 
without  experience,  to  pronounce  upon  the 
noxious  dr  inoffenfive  qualities  of  animals  : yet 
it  is  moff  probable,  from  an  infpeifion  of  the 
teeth  of  lizards,  and  from  their  inoffenfive  qua- 
lities  in  Europe,  that  the  gekko  has  been  un- 

G 5 


1^0  An  History  ot 

juftly  accufcd;  and  that  its  ferpent-lilce  figure 
has  involved  it  in  one  common  reproach  with 
ferpents. 

The  falamander  heft  known  in  Europe,  is 
from  eight  to  eleven  inches  long,  ufually  black, 
fpotted  with  yellow;  and  when  taken  in  the 
hand  feeling  cold  to  a great  degree.  There  arc 
feveral  kinds.  Our  Black  Water  Newt  is  reckon- 
ed among  the  number.  The  idle  report  of  its 
being  inconfumable  in  fire,  has  caufed  many  of 
thefe  poor  animals  to  be  burnt ; but  we  cannot 
fay  as  philofophical  martyrs;  fince  fcarce  any 
philofopher  could  think  it  neceflary  to  make 
the  experiment.  When  thrown  into  the  fire, 
the  animal  is  feen  to  burft  with  the  heat  of  its 
fituation,  and  to  ejeft  its  fluids.  We  are  gravely 
told,  in  the  Philofophical  Tranfadlions,  that 
this  is  a method  the  animal  takes  to  extinguifh 
the  flames. 

When  examined  internally,  the  falamander 
exhibits  little  different  from  other  animals  of 
the  lizard  kind.  It  is  furnifhed  with  lungs  tiiat 
fometimes  ferve  for  the  offices  of  breathing; 
\vith  a heart  that  has  its  communications  open, 
fo  that  the  animal  cannot  eafily  be  drowned. 
The  ovary  in  the  female  is  double  the  fize  of 
what  it  is  in  others  of  this  tribe;  and  the  male  is 
furnifhed  with  four  tefliculi  inftead  of  two.  But 
what  defcrves  particular  notice  is  the  manner  of 
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this  animal’s  bringing  forth  its  young  alive  *. 
“ The  filamander,”  fays  my  authorj  “ begins 
to  fhevv  itfelf  in  fpring,  and  chiefly  during 
“ heavy  rains.  When  idie  warm  weather  re* 
“ turns,  it  difappears  ; and  never  leaves  its  hole, 
“ during  either  great  heats  or  fevere  colds,  both 
“ which  it  equally  fears.  When  taken  in  the 
“ hand,  it  appears  like  a lump  of  ice ; it  con- 
“ fequently  loves  the  {hade,  and  is  found  at  the 
“ feet  of  old  trees  furrounded  with  brufh-wood 
“ at  the  bottom.  It  is  fond  of  running  along 
“ new  plowed  grounds,  probably  to  feek  for 
“ worms,  which  are  its  ordinary  food.  One 
“ of  thefe,”  continues  my  autlior,  “ I took  alive 
“ fome  years  ago  in  a ditch  that  had  been  late- 
“ ly  made.  I laid  it  at  the  foot  of  the  flairs 
“ upon  coming  home,'  and  there  it  difgorged 
‘‘  from  the  throat  a wor?n  three  inches  long, 
“ that  lived  for  an  hour  after,  though  wounded 
“ as  I fuppofe  by  the  teeth  of  the  animal.  I 
“ afterwards  cut  up  another  of  thefe  lizards, 
“ and^faw  not  lefs  than  fifty  young  ones,  re- 
“ fembling  the  parent,  come  from  its  womb, 
“ all  alive,  and  adlively  running  about  the 
“ room.”  It  were  to  be  wifhed  the  author  had 
ufed  another  word  befide  that  of  worm.’,  as  we 
now  are  in  doubt  whether  be  means  a real 

• A£la  Hafnienfia.  ann.  1676.  Obferv.  11.  Memolres 
derAcadeaiie  Royale  des Sciences,  tom.iii.  parts*  p.  80. 
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worm,  or  a young  animal  of  the  lizard  fpecies-r 
had  he  been  more  explicit,  and  had  it  appeared 
that  it  was  a real  young  lizard,  which  I take 
to  be  his  meaning,  we  might  here  fee  a wonder 
of  Nature,  brought  to  the  proof  which  many 
have  afferted,  and.  many  have  thought  proper 
to  deny: — I mean  the  refuge  which  the  young 
of  the  fhark,.  the  lizard,  and  the  viper  kinds, 
are  faid  to  take,  by  running  down  the  throat  of 
the  parent,  and  there  finding  a temporary  fecu- 
-rity.  The  faft,  indeed,  feems  a little  extraor- 
dinary; and  yet  it.  is  fo  frequently  attefted  by 
fome,  and  even  believed ' by  others,,  whofe  au- 
tliority  is  refpedfable,  among  the  number  of 
whom  we  find  Mr.  Pennant,  that  the  argument 
of  ftrangenefs  mufl  give  way  to  the  weight  of 
authority. 

However  this  be,  there  is  no  doubt  of  the 
animal’s  being  viviparous,  and  producing  above 
fifty  at  a time-  They  come  from  the  parent 
in  full  perfeftlon,  and  quickly  leave  her  to  fhiift 
for  themfelves.  Thefe  animals,  in  the  lower- 
ranks  of  nature,  want  fcarce  any  help  when 
excluded;  they  foon  complete  the  little  circle 
of  their  education  ; and  in  a dav  or  two  are  ca- 
pable  of  pradlifmg  all  the  arts  of  fubfiftence  and 
evafion  praftifed  by  their  kind. 

They  are  all  amphibious,  or  at  leaft  are 
found  capable  of  fubfifting  in  either  element, 
when  placed  there : if  thofe  taken  from  land 
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are  put  into  water,  they  continue  there  in 
feeming . health ; and,  on  the  contrary,  thofe 
taken  from  the  water  will  live  upon  land.  In 
water,  however,  they  exhibit  a greater  variety 
in  their  appearance ; and  what  is  equally  won- 
derful with  the  reft  of  their  hiftory,  during 
the  whole  fpring  and  fummer  this  w'ater  lizard 
changes  its  fkin  every  fourth  or  fifth  day;  and 
during  the  winter  every  fifteen  days.  This 
operation  they  perform  by  means  of  the'  mouth 
and  the  claws ; and  it  feems  a work  of  no  fmall 
difficulty  and  pain.  The  caft  fkins_are  fre- 
quently feen  floating  on  the  furface  of  the  water : 
they  are  fometimes  feen  alfo  with  a part  of  their 
old  Ikin  ftill  fticking  to  one  of  their  limbs, 
which  they  have  not  been  able  to  get  rid  of; 
and  thus,  like  a man  with  a boot  half  drawn-, 
in  fome  meafure  crippled  in  their  own  fpoils-. 
This  alfo  often  corrupts,  and  the  leg  drops  off ; 
but  the  animal  does  not  feem  to  feel  the  want 
of  it,  for  the  lofs  of  a limb  to  all  the  lizard  kind 
is  but  a trifling  calamity.  They  can  live  fevcral 
hours  even  after  the  lofs  of  their  head  : and  for 
fome  time  under  difleilion,  all  the  parts  of  this 
animal  feem  to  retain  life : but  the  tail  is  the 
part  that  longeft  retains  its-  motion.  Salt  feems 
to  be  much  more  efficacious  in  deftroying  thefc 
animals,  than  the  knife;  for,  upon  being  fprink- 
led  with  it,  the  whole  body  emits  a vifeous  li- 
quor. 
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quor,  and  the  lizard  dies  in  three  minutes,  In 

great  agonies. 

The  whole  of  the  lizard  kind  are  alfo  te- 
nacious of  life  in  another  refpedt,  and  the  fala- 
mander  among  the  number.  They  fuftain  the 
want  of  food  in  a furprifing  manner.  One  of 
them,  brought  from  the  Indies,  lived  nine 
months,  without  any  other  food  than  what  it 
received  from  licking  a piece  of  earth  on  which 
it  was  brought  over  * : another  was  kept  by 
Seba  in. an  empty  vial  for  fix  months,  without 
• any  nourilhment ; and  Redi  talks  of  a large 
one,  brought  from  Africa,  that  lived  for  eight 
montlis,  without  taking  any  nourifhment  what- 
ever. Indeed,  as  many  of  this  kind,  both  fala- 
manders  and  lizards,  are  torpid,  or  nearly  fo, 
during  the  winter,  the  lofs  of  tkeir  appetite  for 
long  a time  is  the  lefs  furprifing. 

CHAP.  VII. 

Of  the  CameUon^  Iguana^  and  Lizards  of 
different  Kinds, 

IT  were  to  be  wifhed  that  animals  could  be 
fo  clalTed,  that  by  the  very  mentioning  their 
rank,  we  fhould  receive  fome  infight  into  their 
hiftory.  This  I have  endeavoured  in  moft  in- 

* Phil.  Tranf,  ann.  i66i.  N.  21.  art.  7. 
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fiances ; but  in  the  prefent  chapter  all  method 
is  .totally  unferviceable.  Here  diftribution  gives 
no  general  ideas ; for  fome  of  the  animals  to  be 
here  mentioned  produce  by  eggs;  fome  by 
fpawn ; and  fome  are  viviparous.  The  peculiar 
manner  of  propagating  in  each,  is  very  in- 
diflindlly  known.  The  Iguana  and  the  Came- 
leon,  we  know  bring  forth  eggs ; fome  others 
alfo  produce  in  the  fame  manner;  but  of  the 
reft,  which  naturalifts  make  amount  to  above 
fifty,  we  have  but  very  indiftindl^nformation. 

In  the  former  divifions  of  this  tribe,  we  had 
to  obferve  upon  animals,  formidable  from  their 
fize,  or  difgufting  from  tlieir  frog-like  head 
and  appearance ; in  the  prefent  divifion,  all 
the  animals  are  either  beautiful  to  the  eye,  or 
grateful  to  the  appetite.  The  lizards,  properly 
fo  called,  are  beautifully  painted  and  mottled ; 
their  frolickfome  agility  is  amufmg  to  thofe 
who  are  familiar  with  their  appearajice ; and  the 
o;reat  afFedtion  which  fome  of  them  fhew  to 
man,  fliould,  in  fome  meal'ure,  be  repaid  with 
kindnefs.  Others,  fuch  as  the  Iguana,  though 
not  poffelTed  of  beauty,  are  very  ferviceable, 
furnifliing  one  of  the  moft  luxurious  feafts  the 
tropical  climates  can  boafl  of.  Thofe  treated 
of  before  were  objedls  of  curiofity,  becaufe  they 
were  apparently  objedls  of  danger : moft  of 
thefe  here  mentioned  have  either  ufe  or  beauty 
to  engage  us. 


Diredlly 


Dire6lly  defcending  from  the  crocodile,  we 
find  the  Cordyle,  the  Tockay,  and  the  Teju- 
guacu,  all  growing  lefs  in  order,  as  I have 
named  them.  Thefe  fill  up  the  chafm  to  be 
found  between  the  crocodile  and  the  African 
Iguana. 

The_  Iguana,  which  deferves  our  notice,  is 
about  five  feet  long,  and  the  body  about  as 
thick  as  one’s  thigh : the  fkin  is  covered  with 
fmall  fcales,  like  thofe  of  a ferpent ; and  the 
back  is  furnifhed  with  a row  of  prickles,  that 
Hand  up,  like  the  teeth-  of  a faw : the  eyes 
feem  to  be  but  half  opened,  except  when  the 
animal  is  angry,  and  then  ,they  appear  large 
and  fparkling : both  the  jaws  are  full  of  very 
fliarp  teeth,  and  the  bite  is  dangerous,  though 
not  venomous,  for  it  never  lets  loofe  till  it  is 
killed.  The  male  has  a Ikin  hanging  under  his 
throat,  \vhich  reaches  down  to  his  breaft  j and, 
when  difpleafed,  he  puff's  it  up  like  a bladder-: 
he  is  one  third  larger  and  ftronger  than  the  fe- 
male; though  the  ff:rength  of  either  avails  them 
little  towards  their  defence.  The  males  are  afh- 
coloured,  and  the  females  are  green. 

The  flefli  of  thefe  may  be  confidered  as.  the 
greateft  delicacy  of  Africa  and  America;  and 
the  fportfmen  of  thofe  climates  go  out-  to  hur/t 
the  iguana,  as  we  do  in  purfuit  of  the  pheafant 
or  the  hare.  In  the  beginning  of  the  feafon, 
when  the  great  floods  of  the  troj)ical  climat£« 
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are  paft  away,  and  vegetation  ftarts  into  uni- 
verl'al  verdure,  the  fportfmen  are  Teen,  with  a 
noole  and  a flick,  wandering  along  the  Tides  oT 
the  rivers,  to  take  the  iguana.  'Fhis  animal, 
though  apparently  formed  for  combat,  is  the 
moll  harmlefs  cleature  of  all  the  forefl;  it  lives 
among  the  trees,  or  fports  in  the  water,  without 
ever  offering  to,  offend  ; there,  having  fed  upon 
the  flowers  of  the  mahot,  and  the  leaves  of  the 
mapou,  that  grow  along  the  banks  of  the  flrcam, 
it  goes  to  repofe  upon  the  branches  of  the  trees 
that  hang  over  the  water.  Upon  land  the  ani- 
mal is  fwift  of  foot ; but  when  once  in  poflef- 
lion  of  a tree,  it  Teems  conTcious  of  the  fecu- 
rity  of  its  Tituation,  and  never  offers  to  flir.. 
There  the  fportfman  eaTily  finds  it,  and  as  eafily 
faftens  his  nooTe  round  its  neck : if  the  head 
be  placed  in  fuch  a manner  that  the  noofe  can- 
not readily  be  faflened,  by  hitting  the  animal 
a blow  on  the  nofe  with  the  flick,  it  lifts  the 
head,  and  offers  it  in  Tome  mcaTure  to  the  noofe. 
In  this  manner,  and  alfo  by  the  tail,  tlie  iguana 
is  dragged  from  the  trees,  and  killed  by  repeated 
blov,  s on  the  head.  % 

The  Cameleon  is  a very  different  animal ; and 
as  the  iguana  fatisfies  the  appetites  of  the  epi- 
cure, this, is.  rather  the  feafe  of  the  philoTopher. 
Like  the  crocodile,  this  little  animal  proceeds 
from  an  egg;  and  it  alfo  < nearly  refembles  that 
formidable  creature  in  form  ; but  it  differs  wide- 
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\y  In  its  fize  and  its  appetites  ; being  not  above 
eleven  inches  long,  and  delighting  to  fit  upon 
trees,  being  afraid  of  ferpents,  from  which  it  is 
unable  to  efcape  on  the  ground. 

The  head  of  a large  cameleon  is  almoft  two 
inches  long  ; and  from  thence  to  the  beginning 
of  the  tail,  four  and  a half:  the  tail  is  five 
inches  long,  and  the  feet  two  and  a half:  the 
thicknefs  of  the  body  is  different  at  different 
times ; for  fometime's,  from  the  back  to  the 
belly,  it  is  two  inches,  and  fometimes  but  one ; 
for  it  can  blow  itfelf  iip,  and  contraft  itfelf,  at 
pleafure.  This  fwelling  and  contradlion  is  not 
only  of  the  back  and  belly,  but  of  the  legs  and 
tail. 

Thefe  different  tumours  do  not  proceed  from 
a dilatation  of  thfe  breaft  in  breathing,  which  rifes 
and  falls  by  turns ; but  are  very  irregular,  and 
feem  adopted  merely  from  caprice.  The  ca- 
meleon is  often  feen,  as  it  were,  blown  up  for 
two  hours  together ; and  then  it  continues 
growing  lefs  and  lefs  infenfibly  ; for  the  dilata- 
tion is  always  more  quick  and  vifible  than  the 
contraction.  In  this  laft  flate  the  animal  ap- 
pears extremely  lean;  the  fpine  of  the  back 
feems  fharp,  and  all  the  ribs  may  be  counted ; 
likewife  the  tendons  of  the  legs  and  arms  may 
be  feen  very  diflindlly.  , 

This  method  of  puffing  itfelf  up,  is  fimilar  to 
that  in  pigeons,  whofe  crops  are  fometimes 
- greatly 


THE  Lizard  Kind.  139 

greatly  diftended  with  air.  The  cameleon  has^ 
a power  of  driving  the  air  it  breathes  over  every 
part  of  the  body  : however,  it  only  gets  between 
the  fkin  and  the  mufcles ; for  the  inufcles  them- 
felves  are  never  fwolen.  The  fkin  is  very  cold 
to  tlie  touch ; and  though  the  animal  feems  fo 
lean,  there  is  no  feeling  the  beating  of  the  heart. 
The  furface  of  the  fkin  is  unequal,  and  has  a 
grain  not  unlike  fliagreen,  but  very  foft,  be- 
caufe  each  eminence  is  as  fmooth  as  if  it  were 
polifhed.  Some  of  thefe  little  protuberances 
are  as  large  as  a pin’s  head,  on  the  arms,  legs, 
belly,  and  tail  j but  on  the  fhoulders  and  head 
they  are  of  an  oval  figure,  and  a little  larger:, 
thofe  under  the  throat  are  ranged  in  the  form  of 
a chaplet,  from  the  lower  lip  to  the  breafi:. 
The  colour  of  all  thefe  eminences,  when  the 
cameleon  is  at  reft  in  a fhady  place,  is  of  a 
blueifh  grey,  and  the  fpace  between  is  of  a pale 
red  and  yellow. 

But  when  the  animal  is  removed  into  the  fun, 
then  comes  the  wonderful  part  of  its  hiftory. 
At  firft  it  appears  to  fuffer  no  change  of  colour, 
its  greyifh  fpots  ftill  continuing  the  fame : but 
the  whole  furface  foon  feems  to  imbibe  the  rays 
of  light;  and  the  fimple  colouring  of  the  body 
changes  into  a variety  of  beautiful  hues.  Wher- 
ever the  light  comes  upon  the  body,  it  is  of 
a tawny  brown ; but.  that  part  of  the  fkin  on 
which  the  fun  does  not  fhine,  changes  into  fe- 
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veral  brighter  colours,  pale  yellow,  or  vivid' 
criinfon ; which  form  fpots  of  the  fize  of  half 
one’s  finger : fome  of  thefe  defcend  from  the 
fpine  half  way  down  the  back;  and  others  ap- 
pear on  the  lides,  arms,  and  tail-.  When  thtr 
fun  has  done  fhining,  the  original  grey  colour 
returns  by  degrees,  and  covers  all  the  body. 
Sometimes  the  animal  becomes  all  over  fpotted 
with  brown  fpots,  of  a greenifli  caft.  When  it 
is  wrapped  up  in  a white  linen  cloth  for  tv/o  or 
three  minutes,  the  natural  colour  becomes  much 
lighter;  but  not  quite  v/hite,  as  fome  authors 
have  pretended : however,  from  hence  it  mufir 
not  be  concluded  that  the  cameleon  aflumes  the 
colour  of  the  objedls  which  it  approaches  ; this 
is  entirely  an  error,  and  probably  has  taken  its- 
rife  from  the  continual  changes  it  appears  to- 
undergo. 

Le  Bruyn;  in- his  Voyage  to  the  Levant,  has 
given  us  a very  ample  defcription-  of  the  came- 
leon. During  his  flay  at  Smyrna,  he  bought 
feveral  of  this  kind,  and,  to  try  how  long  they 
^ could  live,  kept  four  of  them  in  a cage,  per- 
mitting them  at  times  to  run  about  the'  houfe. 
The  frefli  fea-breeze  feemed  to  give  them-moft 
fpirits  and- vivacity ; they  opened  their  mouths 
to  take  it  in : he  never  perceived  that  they  eat 
any  thing,  except  now  and  then  a fly,  which 
they  took  half  an  hour  to  fwallow ; he  obferved 
their  colour  often,  to  change,  three  or  four  times 
' fucceflively, 
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Tucceflivcly,  without  being  able  to  find  out  any 
caufe  for  fuch  alterations;  their  common  colour 
he  found  to  be  grey,  or  rather  a pale  moufe- 
colour ; but  its  moll;  frequent  changes  were  into 
a beautiful  green,  ipotted  with  yellow:  fome- 
times  the  animal  was  marked  all  over  with  dark 
brown;  and  this  often  changed  into  a lighter 
brown : fome  colours,'  however,  it  never  af- 
fumed ; and,  contrary  to  wliat  was  faid  above, 
he  found  red  to  be  among  the  number. 

Though  our  traveller  took  the  utmoft  care, 
he  was  unable  to  preferve  any  of  them  alive 
above  five  mouths;  and  many  .of  them  died  in 
ibur.  When  the  cameleon  changes  phace,  and 
attempts  to  defcend  from  an  eminence,  it  moves 
with  the  utmoft  precaution,  advancing  one  leg 
very  deliberately  before  the  other,  ftill  fecuring 
itfelf  by  holding  whatever  it  can  grafp  by  the 
tail.  It  feldom  opens  the  mouth,  except  for 
frefh  air ; and  when  that  is  fupplied,  difeovers 
its  fatisfadlion  by  its  motions,  and  the  frequent 
changes  of  its  colour.  The  tongue  is  foraetimes 
darted  out  after  its  prey,  which  is  flies ; and 
this  is  as  long  as  the  whole  body.  The  eyes  are  ' 
remarkably  little,  though  they  ftand  out  of  .the 
head : they  have  a fingle  eye-lid,  like  a cap  with 
a hole  in  the  middle,  through  which  the  fight  of 
the  eye  appears,  which  is  of  a fhining  brown ; 
and  round  it  there  is  a little  circle  of  a gold 
colour ; but  the  moft  extraordinary  part  of  their 
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conformation  is,  that  the  animal  often  moves 
one  eye,  when  the  other  is  entirely  at  reft ; nay, 
fometimes  one  eye  will  feem  to  look  tlireftly 
forward,  while  the  other  looks  backward ; and 
one  will  look  upward,  while  the  other  regards 
the  earth. 

To  this  clafs  of  lizards  we  may  refer  the 
Dragon,  a moft  terrible  animal,  but  moft  pro- 
bably not  of  Nature’s  formation.  Of  this  death- 
dealing creature  all  people  have  read ; and  the 
moft  barbarous  countries,  to  this  day,  paint  it  i 
to  the  imagination  in  all  its  terrors,  and  fear  to 
meet  it  in  every  foreft.  It  is  not  enough  that 
Nature  has  furnifhed  thofe  countries  with  poi- 
fons  of  various  malignity;  with  ferpents  forty 
feet  long ; with  elephants,  lions,  and  tigers,  to  j 
make  their  fituation  really  dangerous ; the  ca-  . ] 
pricious  imagination  is  fet  at  work  to  call  up 
new  terrors ; and  fcarce  a favage  is  found,  that 
does  not  talk  of  winged  ferpents  of  immoderate  ^ 
length,  flying  away  with  the  camel  or  the  rhino-  j 
ceros,  or  deftroying  mankind  by  a Tingle  glare,  i 
Happily,  however,  fuch  ravagers  are  no  where 
found  to  exift  at  prefent ; and  the  whole  race  of 
dragons  is  dwindled  down  to  tlie  Flying  Lizard, 
a little  harmlefs  creature,  that  only  preys  upon  . 
infers, 'and  even  feems  to  embellifti  the  foreft  j 
with  its  beauty.  ' * 

The  Flying  Lizard  of  Java  perches  upon 
fruit-trees,  and  feeds  upon  flies,  ants,  butter-  ; 
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files,  and  other  fmall  iufedls.  It  is  a very  harm- 
lefs  creature,  and  does  no  mifchief  in  any  re- 
fpe£l.  Gentil,  in  his  Voyage  round  the  World, 
affirms,  that  he  has  feen  thefe  lizards,  at  the 
ifland  of  Java,  in  the  Eaft -Indies.  He  obferved 
they  flew  very  fwiftly  from  tree  to  tree ; and 
having  killed  one,  he  could  not  but  admire  the 
fkin,  which  was  painted  with  feveral  beautiful 
colours : it  was  a foot  in  length,  and  had  four 
paws,  like  the  common  lizards ; but  its  head 
was  flat,  and  had  a fmall  hole  in  the  middle; 
the  wings  were  very  thin,  and  refeinbled  thofe 
of  a flying  fifli.  About  the  neck  were  a fort  of 
wattles,  not  unlike  thofe  of  cocks,  which  gave 
it  no  difagreeable  appearance.  He  intended  to 
have  preferved  it,  in  order  to  bring  it  into 
Europe ; but  it  was  corrupted  by  the  heat, 
before  the  clofe  of  the  day : however,  they 
have  fince  been  brought  into  England,  and 
are  now  common  enough  in  the  cabinets  of  the 
curious. 

The  laft  animal  of  the  lizard  kind  that  I fhall 
mention,  is  the  Chalcidian  Lizard  of  Aldro- 
vandus,  very  improperly  called  the  Seps',  by 
modern  hiftorians.  This  animal  feems  to  make 
the  fhade  that  feparates  the  lizard  from  the 
ferpent  race.  It  has  four  legs,  like  the  lizard  ; 
but  fo  fliort,  as  to  be  utterly  unferviceable  in 
walking:  it  has  a long  flender  body,  like  the 
ferpent ; and  it  is  laid  to  have  the  ferpent’s  ma- 
lignity 
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iignity  alfo.  The  fore  lega_  are  very  near  .the 
head ; the  hind  legs  are  placed  far  backward ; 
' "but  before  and  behind  they  feem  rather  uftlefs 
incumbrances,  than  inftruments  ferving  to  alF.ft 
the  animal  in  its  motions,  or  in  providing  for 
its  fubfiftence.  Thefe  animals  are  found  above 
three  feet  long,  and  thick  in  proportion,  with 
a large  head  and  pointed  fnout.  The  w'liolc 
body  is  covered  v/ith  fcales ; and  the  belly  is 
white,  mixed  with  blue.  It  has  four  crooked 
teeth ; as  alfo  a pointed  tail,  which,  however, 
can  infiidl  no  wound.  Whether  the, teeth  be 
fimilar  to  the  viper’s  fangs,  we  are  not  told ; 
. though  Volateranus -fay-s,  they  are  covered  with 
a membrane  5 by  which  I am  apt  to  think  he 
means  a vefiom-bag,  which  is  found  at  the 
root  of  the  teeth  of  all  ferpents  that  are  poi- 
fonous.  It  is  vivipatous ; fifteen  young  ones 
having  been  taken  alive  out  of  its  belly.  Upon 
the  whole,  it  appears  to  bear  a'ftrong  affinity  to 
the  viper  ; and,'  like  that  animal,  its  bite  may  be 
•dangerous. 
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' G H A P.  VIII. 
Of  Serpents  in  General. 


WE  now  come  to  a tribe  that  not  only 
their  deformity,  their  venom,  their 
ready  malignity,  but  alfo  our  prejudices,  and 
our  very  religion,  have  taught  us  to  deteit. 
The  ferpent  has  from  the  beginning  been  the 
enemy  of  man ; and  it  has  hitherto  continued  to 
terrify  and  aimoy  him,  Jiotwithftanding  all  the 
arts  which  have  been  pradlifed  to  deflroy  it. 
P'ormidable  in  itfelf,  it  deters  the  invader  from 
the  purfuit ; and  from  its  figure  capable  of  find- 
ing fheltcr  in  a little  fpace,  it  is  not  eafily  dif- 
covered  by  thofe  who  would  venture,  to  try  the 
encounter.  Thus  pofTefled  at  once  of  potent 
arms  and  inacceilible  or  fecure  retreats,  it  baf- 
fles all  the  arts  of  man,  though  never  fo  earneftly 
bent  upon  its  deftruclion. 

For  this  reafon,  there  is  fi5:arce  a country  in 
the  world  that  does  not  ftill  give  birth  to  this 
poifonous  brood,  that  feem  formed  to  quell 
'human  pride,  and  reprefs  the  boafts  of  fecurity. 
hlankind  have  driven  the  lion,  the  tiger  and 
the  wolf  from  their  vicinity;  but  the  fnake  and 
the  viper  fiill  defy  their  power,  and  frequently 
punifh  their  infolence. 
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Their  numbers,  however,  are  thinned  by  hu- 
man afliduity;  and  it  is  poflible  fome  of  the 
kinds  are  wholly  deftroyed.  In  none  of  the 
countries  of  Europe  are  they  fufficiently  nume- 
rous to  be  truly  terrible;  the  philofopher  can 
meditate  in  the  fields  without  danger,  and  the 
lover  feek  the  grove  without  fearing  any  wounds 
but  thofe  of  metaphor.  The  various  malignity 
that  has  been  afcribed  to  European  ferpents  of 
old,  is  now  utterly  unknown;  there  are  not 
above  three  or  four  kinds  that  are  dangerous, 
and  their  poifon  operates  in  all  in  the  fame 
manner.  A burning  pain  in  the  part,  eafily  re- 
moveable by  timely  applications,  is  the  worft 
efFe£l  that  we  experience  from  the  bite  of  the 
moft  venomous  ferpents  of  Europe.  The  drowfy 
death,  the  ftarting  of  the  blood  from  every  pore, 
the  infatiable  and  burning  thirft,  the  melting 
down  the  folid  mafs  of  the  whole  form  into  one 
heap  of  putrefaftion,  thefe  are  horrors  with 
which  we  are  entirely  unacquainted. 

But  though  we  have  thus  reduced  thefe  dan- 
gers, having  been  incapable  of  wholly  removing 
them,  in  other  parts  of  the  world  they  ftill  rage 
with  all  their  ancient  malignity.  Nature  feems 
to  have  placed  them  as  centinels  to  deter  man- 
kind from  fpreading  too  widely,  and  from  feek- 
ing  new  abodes  till  they  have  thoroughly  culti- 
vated thofe  at  home.  In  the  warm  countries 
that  lie  within  the  tropic,  as  well  as  in  the  cold 
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regions  of  the  north,  where  the  inhabitants  arc 
few,  the  ferpents  propagate  in  equal  proportion. 
But  of  all  countries,  thofe  regions  have  them  in 
the  greateft  abundance  where  the  fields  are  un- 
peopled and  fertile,  and  where  the  climate  fup- 
plies  "warmth  and  humidity.  All  along  the 
fvvampy  banks  of  the  river  Niger  or  'Oroonoko, 
where  the  fun  is  hot,  the  forefts  thick,  and  the 
men  but  few,  the  ferpents  cling  among  the 
branches  of  the  trees  in  infinite  numbers,  and 
carry  on  an  unceafing  war  againft  all  other 
animals  in  their  vicinity.  Travellers  have  af- 
fured  us  that  they  have  often  feen  large  fnakes 
twining  round  the  trunk  of  tall  tree,  encoin- 
pafling  it  like  a wreath,  and  thus  rifing  and  de- 
feending  at  pleafure.  In  thefc  countries,  there- 
fore, the  ferpent  is  too  formidable  to  become 
an  objedl:  of  curiofity,  for  it  excites  much  more 
violent  fenfations. 

We  are  not,  therefore,  to  rejeft  as  wholly  fa- 
bulous the  accounts  left  us  by  the  ancients  of 
the  terrible  devaftations  committed  by  a fingle 
ferpent.  It  is  probable,  in  early  times,  when  the 
arts  were  little  known,  and  mankind  were  but  ‘ 
thinly  fcattered  ^over  the  earth,  that  ferpents, 
continuing  undifturbed  pofl'eflbrs  of  the  foreff, 
grew  to  an  amazing  magnitude  j and  every  other 
tribe  of  animals  fell  before  them.  It  then  might 
have  happened,  that  ferpents  reigned  the  tyrants 
of  a diftrid  for  centuries  together.  T 0 animals 
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of  this  kind,  grown  by  time  and  rapacity  to  an 
hundred  or  an  hundred  fifty  feet  in  length,  the 
lion,  the  tiger,  and  even  the  elephant  itfelf,  were 
but  feeble  opponents.  The  dreadful  monfter 
fpread-  defolation  round  him ; every  creature  that 
had  life  was  devoured,  or  fled  to  a diftance. 
That  horrible  fcetor  which  even  the  commoneft 
and  the  moft  harmlefs  fnakes  are  ftill  found  to 
diffufe,  might,  in  thefe  larger  ones,  become  too 
powerful  for  any  living  being  to  withftand ; 
and  while  they  preyed  without  diftindfion,  they 
might  thus  alfo  have  poifoned  the  atmofphere 
around  them.  In  this  manner,  having  for  ages 
lived  in  the  hidden  and  unpeopled  foreft,  and 
finding,  as  their  appetites  were  more  powerful, 
the  quantity  of  their  prey  decreafing,  it  is  poflible 
they  might  venture  boldly  from  their  retreats, 
into  the  more  cultivated  parts  of  the  country, 
and  carry  confternation  among  mankind,  as 
they  had  before  defolation  among  the  lower 
ranks  of  Nature.  We  have  many  hiftories  of 
antiquity,  prefenting  us  fuch  a picture  } and  ex- 
hibiting a whole  nation  finking  under  the  ra- 
vages of  a fingle  ferpent.  At  that  time  man 
had  not  learned  the  art  of  uniting  the  efforts  of 
many,  to  effedt  one  great  purpofe.  Oppofing 
multitudes  only  added  new  victims  to  the  ge- 
neral calamity,  and  encreafed  mutual  embar- 
raffment  and  terror.  The  animal  w'as  therefore 
to  be  fingly  oppofed  by  him  who  had  the  greateft 
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ftrcngth,  the  beft  armour,  and  the  moft  un-' 
.daunted  courage.  In  fuch  an  encounter,  hun- 
dreds muft  have  fallen ; till  one,  more  lucky 
than  the  reft,  by  a fortunate  blow,  or  by  taking 
the  monfter  in  its  torpid  interval,  and  furcharged 
with  fpoil,  might  kill,  and  thus  rid  his  country 
of  the  deftroyer.  Such  was  the  original  occu- 
pation of  heroes ; and  thofe  who  firft  obtained 
that  name,  from  their  deftroying  the  ravagers 
of  the  earth,  gained  it  much  more  defervedly 
than  their  fucceflbrs,  who  acquired  their  reputa- 
tion only  for  their  fkill  in  deftroying  each  other. 
But  as  we  defcend  into  more . enlightened  anti- 
quity, we  find  thefe  animals  lefs  formidable,  as 
being  attacked  in  a more^  fuccefsful  manner. 
W e are  told,  that  while  Regulus  led  his  army 
along  the  banks  of  the  river  Bagrada  in  Africa,  an 
enormous  ferpent  difputed  his  paflage  over.  We 
are  allured  by  Pliny,  who  fays  that  he  himfelf 
faw  the  Ikin,  that  it  was  an  hundred  and  twenty 
feet  long,  and  that  it  had  deftroyed  many  of  the 
army.  At  laft,  however,  the  battering  engines 
w'^ere  brought  out  againft  it ; and  thefe  aflailing 
it  at  a diftance,  it  was  foon  deftroyed.  Its  fpoils 
were  carried  to  Rome,  and  the  general  was  de- 
creed an  ovation  for  his  fuccefs.  There  are, 
perhaps,  few  fails  better  afcertained  in  hiftory 
than  this  : an  ovation  was  a remarkable,  honour ; 
and  was  given  only  for  fome  fignal  exploit,  tliat 
did  not  deferve  a triumph  : no  hiftorian  would 

H 3 offer 


150  An  History  of 

offer  to  invent  that  part  of  the  ftory  at  teaft, 
without  being  fubjeft  to  the  moft  fhameful  de- 
tedfion.  The  fkin  was  kept  for  feveral  years 
after  in  the  capitol  j and  Pliny  fays,  he  law  it 
there : now,  though  Pliny  was  a credulous 
writer,  he  was  by  no  means  a falfe  one  j and 
whatever  he  fays  he  has  feen,  we  may  very 
fafely  rely  on.  At  prefent,  indeed,  fuch  ravages 
from  ferpents  are  fcarce  feen  in  any  part  of  the 
world;  not  but  that  in  Africa  and  America, 
feme  of  them  are  powerful  enough  to  brave  the 
alTaults  of  men  to  this  day. 

But  happily  for  us,  we  are  placed  at  fuch  a 
diflance  as  to  take  a view  of  this  tribe,  without 
fearing  for  our  fafety ; we  can  furvey  their  impo- 
tent malignity  with  the  fame  delight  with  which 
tile  poet  deferibes  the  terrors  of  a dead  monfter. 

Nequeant  expkr  't  corda  tuendo 

Terribiles  oculos  villofaqtie  fetis  pedtere. 

To  us  their  flender  form,  their  undulating  mo- 
tion, their  vivid  colouring,  their  horrid  ftench, 
their  forky  tongue,  and  their  envenomed  fangs, 
are  tot^y  harmlefs  ; and  in  this  country  their 
ufes  even  ferve  to  counterbalance  the  mifehief 
they  fometimes  occafion. 

If  we  take  a furvey  of  ferpents  in  general, 
they  have  marks  by  which  they  are  diftinguifhed 
from  all  the  reft  of  animated  nature.  They 
have  the  length  and  the  fupplenefs  of  the  eel, 
but  want  fins  to  fwim  witlr  j they  have  the  fcaly 
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covering  and  pointed  tail  of  the  lizard,  but  they 
want  legs  to  walk  with ; they  have  the  crawl- 
ing motion  of  the  worm,  but,  unlike  that  ani- 
mal, they  have  lungs  to  breathe  with  : like  all 
the  reptile  kind,  they  are  refentful  when  offend- 
ed ; and  Nature  has  fupplied  them  with  terrible 
arms  to  revenge  every  injury. 

Though  they  are  polfefl'ed  of  very  different 
degrees  of  malignity,  yet  they  are  all  formidable 
to  man,  and  have  a ftrong  fimilitude  of  form  to 
each  other  j and  it  will  be  proper  to  mark  the 
general  charadlers  before  we  defeend  to  parti- 
culars. With  refpedf  to  their  conformation, 
all  ferpents  have  a very  wide  mouth,  in  pro- 
portion to  the  fize  of  the  head ; and  what  is 
very  extraordinary,  they  can  gape  and  fwallow 
fr»e  head  of  another  animal  which  is  three  times 
as  big  as  their  own.  I have  feen  a toad  taken 
out  of  the  belly  of  a fnake,  at  Lord  Spencer’s, 
near  London,  the  body  of  which  was  thrice  the 
diameter  of  the  animal  that  fwallowed  it.  How- 
ever, it  is  no  way  furprifing  that  the  fkin  of  the 
fnake  fhould  ftretch  to  receive  fo  large  a morfel ; 
the  wonder  feems  how  the  jaws  could  take  it  in. 
To  explain  this,  it  muft  be  obferved  that  the 
jaws  of  this  animal  do  not  open  as  ours,  in  the 
manner  of  a pair  of  hinges,  where  bones  are 
applied  to  bones,  and  play  upon  one  another;  on 
the  contrary,  the  ferpent’s  jaws  are  held  together 

H-4  at* 


j52  An  History  of 

at  the ' roots  by  a firetching  mufcidar  fkin ; by 
which  means  they  open  as  widely  as  the  animal 
chufes  to  ftretch  them,  and  admit  of  a prey 
much  thicker  than  the  fnake’s  own  body.  The 
throat,  like  ftretching  leather,  dilates  to  admit 
the  morfel  j the  ftomach  receives  it  in  part ; 
and  the  reft  remains  in  the  gullet,  till  putrefac- 
tion and  the  juices  of  the  ferpent’s  body  unite  to 
diftblve  it. 

As  to  the  teeth,  I will  talk  more  of  them 
when  I come  to  treat  of  the  viper’s  poilbn  j it 
will  be  fufficient  here  to  obferve,  that  fome  fer- 
pents  have  fangs,  or  canine  teeth,  and  others 
are  without  them.  The  teeth  in  all  are  crook- 
ed and  hollow  j and,  by  a peculiar  contrivance, 
are  capable  of  being  eredtcd  or  deprefied  at 
pleafure. 

I'he  eyes  of  all  ferpents  are  fmall,  if  compared 
to  the  length  _of  the  body  j and  though  dif- 
ferently coloured  in  different  kinds,  yet  the 
appearance  of  all  is  malign  and  heavy : and 
from  their  known  qualities,  they  ftrike  the 
imagination  with  the  idea  of  a creature  medi- 
tating mifchief.  In  fome,  the  upper  eye-lid 
is  wanting,  and  the  ferpcnt  winks  only  with 
that  below;  in  others,  the  animal  has  a ni6li- 
tating  membrane  or  fkin,  refembling  that  which 
is  found  in  birds,  which  keeps  the  eye  clean, 
and  preferves  tire  fight.  The  fubftai.ee  of 
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the  eye  in  all  is  hard  and  horny;  the  cryf- 
talline  humour  occupying  a great  part  of  the 
globe.  * 

The  holes  for  hearing  are  very  vifible  in  all : 
but  there  are  no  conduits  for  fmelling  ; though 
it  is  probable  that  fome  of  them  enjoy  that  fenfe 
in  tolerable  perfection. 

The  tongue  in  all  ihefe  animals  is  long  and 
forky.  It  is  compofed  of  two  long  flefhy  fub- 
ftances,  which  terminate  in  (harp  points,  and 
are  very  pliable.  At  the  root  it  is  connected 
very  ftrongly  to  the  neck  by  two  tendons,  that 
give  it  a variety  of  play.  Some  of  the  viper 
kind  have  tongues  a fifth  part  of  the  length  of 
their  bodies ; they  are  continually  darting  them 
out,  but  they  are  entirely  harmlefs,  and  only 
terrify  thofe  who  are  ignorant  of  the  real  fitua- 
tion,of  their  poifon. 

If  from  the  jaws  we  go  on  to  the  gullet,  we 
fhall  find  it  very  wide  for  the  animal’s  llze,  and 
capable  of  being  diftended  to  a great  degree  ; at 
the  bottom  of  this  lies  the  ftomach,  which  is. 
not  fo  capacious,  and  receives  only  a part  of 
the  prey,  while  the  reft  continues  in  the  gullet 
for  digeftion.  When  the  fubftance  in  the  fto- 
mach is  diflblved  into  chyle,  it  paftes  into  the 
inteftines,  and  from  thence  goes  to  nourifiiment, 
or  to  be  excluded  by  the  vent. 

Like  moft  other  animals,  ferpents  are  fur- 
nifhed  with  lungs,  which  I fuppofe  are  fervice- 
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able  in  breathings  though  we  cannot  perceive 
the  manner  in  which  this  operation  is  per- 
formed ; for  though  ferpents  are  often  feen  ap- 
parently to  draw  in  their  breath,  yet  we  cannot 
hnd  the  fmalleft  figns  of  their  ever  refpiring  it 
again.  Their  lungs  however  are  long  and  large, 
and  doiibtlefs  arc  necefTary  to  promote  their 
languid  circulation.  The  heart  is  formed  as  in 
the  tortoife,  the  frog,  and  the  lizard  kinds,  £b  as 
to  work  without  the  afliftance  of  the  lungs.  It 
is  fingle,  the  greateft  part  of  the  blood  flowing 
from  the  great  vein  to  the  great  artery  by  the 
ihortcft  courfe.  By  this  contrivance  of  Na- 
ture we  eafily  gatlier  two  confequences ; that 
fnakes  arc  amphibious,  being  equally  capable 
of  living  on  land  and  in  the  water;  and,  that 
alfo  they  are  torpid  in  winter,  like  the  bat,  the 
lizard,  and  other  animals  formed  in  the  fame 
manner. 

The  vent  in  thefe  animals  ferves  for  the 
emiflion  of  the  urine  and  the  faeces,  and  for  the 
purpofes  of  generation.  The  inftrument  of 
generation  in  the  male  is  double,  being  forked 
like  thC'  tongue ; the  ovaries  in  the  female  are 
double  alfo;  and  the  aperture  is  very  large, 
in  order  to  receive  the  double  inftrument  of  tlie 
male.  They  copulate  in  their  retreats;  and  it 
is  faid  by  the  ancients,  that  in  tins  fituation 
they  appear  like  one  ferpent  with  two  heads ; 
but  how  far  this  remark  is  founded  in  trutli,  I 
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do  not  find  any  of  the  moderns  that  can  refolve 
me. 

As  the  body  of  this  animal  is  long,  flender, 
and  capable  of  bending  in  every  direction,  the 
number  of  joints  in  the  back-bone  are  numerous 
beyond  what  one  would  imagine.  In  the  gene- 
rality of  quadrupedes,  they  amount  to  not  above 
thirty  or  forty ; in  the  ferpent  kind  they  amount 
to  an  hundred  and  forty-five  from  the  head  to 
the  vent,  and  tw'enty-five  more  from  that  to  the 
tail*.  The  number  of  thefe  joints  muft  give 
the  back-bone  a furprifing  degree  of  pliancy  j 
but  this  is  ftill  encreafed  by  the  manner  in 
which  each  of  thefe  joints  are  locked  into  the 
other.  Li  man  and  quadrupedes,  the  flat  fur- 
faces  of  the  bones  are  laid  one  again!!  the  other, 
and  bound  tight  by  finews ; but  in  ferpents  the 
bones  play  one  within  the  other,  like  ball  and 
focket,  fo  that  they  have  full  motion  upon  each 
other  in  every  diredfionf . Thus  if  a man  were 
to  form  a machine  compofed  of  fo  many  joints 
as  are  found  in  the  back  of  a ferpent,  he  would 
find  it  no  eafy  matter  to  give  it  fuch  ftrength 
and  pliancy  at  the  fame  time.  The  chain  of  a 
watch  is  but  a bungling  piece  of  workmanfhip 
in  comparifon. 

Though  the  number  of  joints  in  the  back- 
bone is  great,  yet  that  of  the  ribs  is  ftill  greater  j 


• "Vide  Charat.  Anatom.  f Derham,  p.  396. 
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for,  from  the  head  to  the  vent,  there  are  two 
ribs  to  every  joint,  which  makes  their  number 
two  hundred  and  ninety  in  all.  Thefe  ribs  are 
furnifhed  with  mufcles,  four  in  number  j which 
being  inferred  into  the  head,  run  along  to  the 
end  of  the  tail,  and  give  the  animal  great  ftrength 
and  agility  in  all  its  motions. 

- The  fkin  alfo  contributes  to  its  motions,  being 
compofed  of  a number  of  fcales,  united  to  each 
other  by  a tranfparent  membrane,  which  grows 
harder  as  it  grows  older,  until  the  animal  changes, 
which  is  generally  done  twice  a )'ear.  This 
cover  then  burfts  near  the  head,  and  the  ferpent 
creeps  from  it,  by  an  undulatory  motion,  in  a 
new  fkin,  much  more  vivid  than  the  fonner. 
If  the  old  flough  be  then  viewed,  every  fcale 
will  be  diftin£tly  feen,  like  a piece  of  net-work, 
and  will  be  found  greatefl:  where  the  part  of  the 
body  they  covered  was  largeft. 

There  is  much  geometrical  neatnefs  in  the 
difpofal  of  the  ferpent’s  fcalcs,  for  affifting  the 
animal’s  finuous  motion.  As  the  edges  of  the 
foremoft  fcales  lie  over  the  ends  of  their  follow- 
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ing  fcales,  fo  thofe  edges,  when  the  fcales  are 
erected,  which  the  animal  has  a power  of  doing 
in  a fmall  degree,  catch  in  the  ground,  like  the 
nails  in  the  wheel  of  a chariot,  and  fo  promote 
and  facilitate  the  animal’s  progrelHve  motion. 
The  eredling  thefe  fcales  is  by  means  of  a mul- 
titude of  diftinit  mufcles,  with  which  each’ is 
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fapplied,  and  one  end  of  which  is  tacked  each  to 
the  middle  of  the  foregoing. 

In  forne  of  the  ferpent  kind  there  is  the  ex- 
afteft  fymmetry  in  thefe  fcales ; in  others  they 
are  difpofed  more  irregularly.'  In  fome  there 
are  larger  fcales  on  the  belly,  and  often  an- 
fwering  to  the  number  of  ribs  j in  others,  how- 
ever, the  animal  is  w’ithout  them.  Upon  this 
flio-ht  difference,  Linnaeus  has  founded  his  dif- 
tinctions  of  the  various  claffes  of  the  ferpent  tribe. 
Human  curiofity,  however,  and  even  human  in- 
tereft,  feem  to  plead  for  a very  different  method 
of  diftribution.  It  is  not  the  number  of  fcales 
on  a formidable  animal’s  belly,  nor  their  mag- 
nitude or  variety,  that  any  way  excite  our  con- 
cern. The  firff  queftion  that  every  man  will 
naturally  alk,  when  he  hears  of  a fnake,  is, 
whether  it  be  large : the  fecond,  whether  it  be 
venomous  ? In  other  words,  the  ftrongeft  lines 
in  the  animal’s  hiftory  are  thpfe  that  firff  excite 
our  attention ; and  thefe  it  is  every  hifforian’s 
bufinefs  to  difplay. 

When  we  come  to  compare  ferpents  with 
each  other,  the  firff  great  diffinftion  appears  in 
their  fize;  no  other  tribe  of  animals  differing 
fo  v/idely  in  this  particular.  What,  for  inffance, 
can  be  fo  remotely  feparated  as  tlie  Great  Li- 
boya  of  Surinam,  thaq  grows  to  thirty-fix  feet 
long ; and  the  Little  Serpent,  at  the  Cape  of 
Good  Hope  and  the  north  of  the  river  Senegal, 
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that  is  not  above  three  inches,  and  covers  whole 
fandy  deferts  with  its  multitudes  ! This  tribe  of 
animals,  like  that  of  fifties,,  feems  to  have  no 
bounds  put  to  their  growth  : their  bones  are  in 
a great  meafure  cartilaginous,  and  they  are  con- 
fequently  capable  of  great  extenfion;  the  older,, 
therefore,  a ferpent  becomes,  the  larger  it 
grows  i and  as  they  feem  to  live  to  a great  age, 
they  arrive  at  an  enormous  fize. 

Leguat  afllires  us,  that  he  faw  one  in  Java,, 
that  was  fifty  feet  long.  Carli  mentions  their 
growing  to  above  forty  feet  j and  we  have  now 
the  fltin  of  one  in  the  Mufaeum,  that  meafures 
thirty-twor  Mr.  Wentworth,  who  had  large 
concerns  in  the  Brebices  in  America,  affures 
me,  that,  in  that  country,  they  grow  to  an 
enormous  length.  He  one  day  fent  outafol- 
dier,  with  an  Indian,  to  kill  wild  fowl  for  the 
table;  and  they  accordingly  went  fome  miles 
from  the  fort : in  purfuing  their  game,  the  In- 
dian, who  generally  marched  before,  beginning 
to  tire,  went  to  reft:  himfelf  upon  the  fallen 
trunk  of  a tree,  as  he  fuppofed  it  to  be;  but 
when  he  was  juft  going  to  fit  down,  the  enor- 
mous monfter  began  to  move,  and  the  poor 
favage,  perceiving  that  he  had  approached  a 
Liboya,  the  greateft  of  all  the  ferpent  kind, 
dropped  down  in  an  agony.  The  foldier,  who 
perceived  at  fome  diftance  what  had  happened, 
levelled  at  the  ferpent’s  head,  and,  by  a lucky 
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aim,  fliot  it  dead : however,  he  continued  his 
fire  until  he  was  aflured  that  the  animal  was 
killed  i and  then  going  up  to  refcue  his  compa- 
nion, who  was  fallen  motionlefs  by  its  fide,  he, 
to  his  aftonifliraenC,  foimd  him  dead  likewife, 
being  killed  by  the  fright.  Upon  his  return  to 
the  fort,  and  telling  what  had  happened,  Mr. 
Wentworth  ordered  the  animal  to  be  brought 
up,  when  it  was  meafured,  and  found  to  be 
thirty-fix  feet  long.  He  had  the  fkin  fluffed, 
and  then  fent  to  Europe,  as  a prefent  to  tlie 
Prince  of  Orange,  in  whofe  cabinet  it  is  now  to 
be  feen  at  the  Hague ; but  the  fkin  has  Ihrunk, 
by  drying,  two  or  three  feet. 

In  the  Eaft  Indies  they  grow  alfo  to  arr 
enormous  fize  j particularly  in  the  Ifland  of  Java, 
where,  we  are  aifured,  that  one  of  them  will 
deftroy  and  devour  a buffalo.  In  a letter, 
printed  in  the  German  Ephemerides,  we  have 
an  account  of  a combat  between  an  enormous 
ferpent  and  a buffalo,  by  a perfon,  who  affurcs 
us  that  he  was  himfelf  a fpedlator.  The  fer- 
pent had  for  fome  time  been  waiting  near  the 
brink  of  a pool,  in  expedlation  of  its  prey; 
when  a buffalo  was  the  firft  that  offered.  Hav- 
ing darted  upon  the  affrighted  animal,  it  in- 
ftantly  began  to  wrap  it  round  with  its  volu- 
minous twiftings ; and  at  every  twift  the  bones 
of  the  buffalo  were  heard  to  crack  almoft  as  loud 
as  the  report  of  a cannon.  It  was  in  vain  that 
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the  poor  animal  ftruggled  and  bellowed ; its 
enormous  enemy  entwined  It  too  clofely  to  get 
free  i till  at  length,  all  its  bones  being  maflied 
to  pieces,  like  thofe  of  a malefactor  on  the 
wheel,  and  the  whole  body  reduced  to  one 
uniform  mafs,  the  ferpent  untwined  its  folds  to 
fwallow  its  prey  at  leifure.  To  prepare  for  this, 
and  in  order  to  make  the  body  flip  down  the 
throat  more  glibly,  it  was  feen  to  lick  the  whole 
body  over,  and  thus  cover  it  with  its  mucus. 
It  then  began  to  fwallow  it  at  that  end  that 
offered  leaft  refiftance  j while  its  length  of  body 
was  dilated  to  receive  its  prey,  and  thus  took 
in  at  once  a morfel  that  was  three  times  its  own 
thicknefs.  We  are  affured  by  travellers,  that 
thefe  animals  are  often  found  with  the  body  of 
a flag  in  their  gullet,  while  tlie  horns,  which 
they  are  unable  to  fwallow,  keep  fticking  out  at 
their  mouths. 

But  it  is  happy  for  mankind  that  the  rapacity 
of  thefe  frightful  creatures  is  often  their  punilh- 
ment;  for  whenever  any  of  the  ferpent  kind 
have  gorged  themfelvcs  in  this  manner,  when- 
ever their  body  is  feen  particularly  diftended 
with  food,  they  then  become  torpid,  and  may 
be  approached  and  deftroyed  with  fafety.  Pa- 
tient of  hunger  to  a furprifing  degree,  when- 
ever they  feize  and  fwallow  their  prey,  they 
feem,  like  furfeited  gluttons,  unwieldy,  ftupid, 
helplefs,  and  fleepy;’  they  at  that  time  feck 
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ibine  retreat,  where  they  may  lurk  for  feveral 
days  together,  and  digeft  their  meal  in  fafety; 
the  fmalleft  effort  at  that  time  is  capable  of  de- 
ftroying  them ; they  can  fcarce  make  any  refift- 
ance:'and  they  are  equally  unqualified  for  flight 
or  oppofition : that  is  the  happy  opportunity  of 
attacking  them  with  fuccefsj  at  that  time  the 
naked  Indian  himfelf  does  not  fear  to  affail  them. 
But  it  is  otherwife  when  this  fleepy  interval  of 
digeftion  is  over ; they  then  ilfue,  with  famifhed 
appetites,  from  tlieir  retreats,  and  with  accumu- 
lated terrors,  while  every  animal  of  the  foreft 
flies  before  tliem. 

Carli  defcribes  the  Long  Serpent  of  Congo, 
making  its  track  through  the  tall  grafs,  like 
mowers  in  a fummer’s  day.  He  could  not 
without  terror  behold  whole  lines  of  grafs  lying 
levelled  under  the  fweep  of  its  tail.  In  this 
manner  it  moved  forward  with  great  rapidity, 
until  it  found  a proper  fituation  frequented  by 
its  prey : there  it  continued  to  lurk,  in  patient 
expectation,  and  would  have  remained  for  weeks 
together,  had  it  not  been  difturbed  by  the 
natives.  ■ 

* Other  creatures  have  a choice  in  their  pro- 
virion3  but  the  ferpent  indifcriminately  preys 
upon  all ; the  buffalo,  the  tiger,  and  the  gazelle. 
One  would  think  that  the  porcupine’s  quills 
might  be  fufficient  to  protedl  it ; but  whatever 
has  life,  ferves  to  appeafe  the  hunger  of  thefe 
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devouring  creatures : porcupines,  with  all  their 
quills,  have  frequently  been  found  in  their 
rtomachs,  when  killed  and  opened  j nay,  they 
moll  frequently  are  feen  to  devour  each 
other. 

A life  of  favage  hoftility  in  the  foreft,  offers 
the  imagination  one  of  the  moft  tremendous 
pictures  in  Nature.  In  thofe  burning  countries 
where  the  fun  dries  up  every  brook  for  hundreds 
of  miles  round ; when  what  had  the  appearance 
of  a great  river  in  the  rainy  feafon,  becomes,^ 
in  fummer,  one  dreary  bed  of  fand  j in  thofe 
countries,  I fay,  a lake  that  is  never  dry,  or  a 
brook  that  is  perennial,  is  confidered  by  every 
animal  as  the  greateft  convenience  of  nature. 
As  to  food,  the  luxuriant  landfcape  fuppiies 
that  in  fufficient  abundance  : it  is  the  want  of 
water  that  all  animals  endeavour  to  remove  j 
and,  inwardly  parched  by  the  heat  of  the  cli- 
mate, traverfe  whole  deferts  to  find  out  a fpring. 
When  they  have  difcovered  this,  no  dangers  can 
deter  them  from  attempting  to  flake  their  thirfl. 
Thus  the  neighbourhood  of  a rivulet,  in  the 
heart  of  the  tropical  continents,  is  generally  the 
place  where  all  the  hoftile  tribes  of  nature  draw 
up  for  the  engagement.  On  the  banks  of  this 
little  envied  fpot,  thoufands  of  animals  of  va- 
rious kinds  are  feen  venturing  to  quench  their 
thirfl,  or  preparing  to  feize  their  prey.  The 
elephants  are  perceived  in  a long  line,  marching 

from- 


THE  Serpent  Kind.  163 

from  the  darker  parts  of  the  foreft ; the  buffaloes 
are  there,  depending  upon  numbers  for  fecurity ; 
the  gazelles  relying  folely  upon  their  fwiftnefs ; 
the  lion  and  tiger  waiting  a proper  opportunity 
to  feize ; but  chieily  the  larger  ferpents  are  upon 
guard  there,  and  defend  the  acceffes  of  the 
lake.  Not  an  hour  paffes  without  fome  dread- 
ful combat;  but  the  ferpent,  defended  by  its 
fcales,  and  naturally  capable  of  fuftaining  a 
multitude  of  wounds,  is,  of  all  others,  the  moft 
formidable.  It  is  the  moft  wakeful  alfo;  for 
the  whole  tribe  fleep  with  their  eyes  open,  and 
are  confequently  for  ever  upon  the  watch : fo 
that,  till  their  rapacity  is  fatisfied,  few  other 
animals  will  venture  to  approach  their  fta- 
tion. 

But  though  thefe  animals  are,  of  all  others, 
the  moft  voracious ; and  though  the  morfel 
which  they  fwallow  without  chewing,  is  greater 
than  w'hat  any  other  creature,  either  by  land  or 
water,  the  whale  itfelf  not  excepted,  can  devour, 
yet  no  animals  upon  earth  bear  abftinwice  fo 
long  as  they.  A fmgle  meal,  with  many  of  the 
fnake  kind,  feems  to  be  the  adventure  of  a fea- 
fon ; it  is  an  occurrence  for  which  they  have 
been  for  wrecks,  nay  fometimes  for  months,  in 
patient  expeilation  of.  When  they  have  feij^ed 
their  prey,  their  induftry  for  feveral  W’eeks  is 
entirely  difeontinued ; the  fortunate  capture  of 
an  hour  often  fatisfies  them  for  the  remaining 
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period  of  their  annual  activity.  As  their  blood 
is  colder  than  that  of  moft  other  terreftrial  ani- 
mals, and  as  it  circulates  but  flowly  through 
their  bodies,  fo  their  powers  of  digeftion  are  but 
feeble.  Their  prey  continues,  for  a long  time, 
partly  in  the  ftomach,  partly  in  the  gullet ; and 
a part  is  often  feen  hanging  out  of  the  mouth. 
In  this  manner  it  digefts  by  degrees ; and  in 
proportion'  as  the  part  below  is  diffblved,  the 
part  above  is  taken  in.  It  is  not  therefore  till 
this  tedious  operation  is  entirely  performed, 
that  the  ferpent  renews  its  appetite  and  its 
adfivity.  But  Iho.uld  any  accident  prevent  it 
from  ifl'uing  once  more  from,  its  cell,  it  ftill 
can  continue  to  bear  famine,  for  weeks,  months, 
nay  for  years  together.  Vipers  are  often  kept 
in  boxes  for  fix  or  eight  months,  without  any 
food  whatever ; and  there  are  little  ferpents 
fometimes  fent  over  to  Europe,  from  Grand 
Cairo,  the  name  of  which  I have  not  been 
able  to  learn,  that  live  for  feveral  years  in 
glaffes,  and  never  eat  at  all,  nor  even  ftain  the 
glafs  with  their  excrements.  Thus  the  ferpent 
tribe  unite  in  themfelves  two  very  oppofite  qua- 
lities ; wonderful  abftinence,  and  yet  incredible 
rapacity. 

If  leaving  the  confideration  of  their  appetites, 
we  come  to  compare  ferpents  as  to  their  voices, 
fome  are  found  filent,  fome  have  a peculiar  cry, 
but  hiiling  is  the  found  which  they  moft  com- 
monly 
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monly  fend  forth,  either  as  a call  to  their  kind, 
or  as  a threat  to  their  enemies.  In  the  countries 
where  they  abound,  they  are  generally  filent  in 
the  middle  of  the  day,  when  they  are  obliged 
to  retire  from  the  heat  of  the  climate ; but  as 
the  cool  of  the  evening  approaches,  they  are 
then  heard  ifl'uing  from  their  cells,  with  con- 
tinued hillings  ; and  fuch  is  the  variety  of  their 
notes,  that  fome  have  afl'ured  me  they  very  much 
refemble  the  muftc  of  an  Englifh  grove.  This, 
fome  will  hardly  credit : at  any  rate,  fuch  notes, 
however  pleafing,  can  give  but  very  little  de- 
light, when  we  call  to  mind  the  malignity,  of 
the  minftrel.  If  confidered  indeed,  as  they  an- 
fwer  the  animal’s  own  occafions,  they  will  be 
found  well  adapted  to  its  nature,  and  fully  an- 
fwering  the  purpofes  of  terrifying  fuch  as  would 
venture  to  offend  it. 

With  refpeft  to  motion,  fome  ferpents,  par- 
ticularly tliofe  of  the  viper  kind,  move  llowly  ; 
while  others,  fuch  as  the  Ammodytes,  dart 
with  amazing  fwiftnefs.  The  motion  in  all  is 
hmilar  ; but  the  ftrength  of  body  in  fome  gives 
a very  different  appearance.  The  viper,  that 
is  but  a flow,  feeble-bodied,  animal,  makes  way 
in  a heavy  undulating  manner ; advancing  its 
head,  then  drawing  up  its  tail  behind,  and 
bending  the  body  into  a bow ; then  from  the  fpot 
where  the  head  and  tail  were  united,  advancing 
the  head  forward  as  before.  This,  which  is  the 
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motion  of  all  ferponts,  is  t'ery  different  from  that 
of  the  earth-worm,  or  the  naked  faaih  The  fer- 
pent,  as  was  faid  above,  has  a back-bone,  with 
numerous  joints ; and  this  bone  the  animal  has 
a power  of  bending  in  every  direction,  but 
without  being  able  to  fhorten  or  lengthen  it  at 
pleafure.  The  earth-worm,  on  the  other  band, 
has  no  back-bone ; but  its  body  is  compofed  of 
rings,  which,  like  a barber’s  puff,  it  can  lengthen 
or  fliorten  as  it  finds  neceflary.  The  earth- 
worm, therefore,  in  order  to  move  forward, 
fcngthefts  the  body  j then,  by  the  fore -part 
dings  to  the  ground,  where  it  has  reached, 
and  then  contrads  and  briirgs  up  its  rear  : then, 
when  the  body  is  thus  fhortened,  the  fore-part 
is  lengthened  again  for  another  progreflion ; and 
fo  on.  The  ferpent,  inftead  of  fhortening  the 
body,  bends  it  into  an  arch  ; and  this  is  the 
principal  difference  between  ferpentine  and  ver- 
micular progreflion. 

I have  inftanced  this  motion  in  the  viper,  as 
moft  eafily  difcerned  ; but  there  are  many  fer- 
peftts  that  dart  with  fuch  amazing  fwiftnefs,  that 
they  appear  rather  to  leap  than  crawd.  It  is 
moft  probable,  however,  that  no  ferpent  can 
dart  upon  even  ground  farther  than  its  own 
length  at  one  effort.  Our  fears  indeed,  may  en- 
creafe  the  force  of  their  fpeetl,  which  is  fome- 
times  found  fo  fatal.  We  are  told  by  fome, 
that  they  will  dart  to  a very  great  diftance  j but 
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this  my  enquiries  have  never  been  able  to  afcer- 
taim  The  manner  of  progreflion  in  the  fwifteft 
ferpent  we  know,  which  is  the  Jaculus,  is  by 
inllantly  coiling  itfelf  upon  its  tail,  and  darting 
from  thence  to  its  full  extent ; then  carrying 
the  tail,  as  quick  as  lightning,  to  the  head  j 
coiling  and  darting  again : and  by  this  means 
proceeding  with  extreme  rapidity,  without  ever 
quitting  the  groundi  Indeed,  if  we  confider 
the  length  and  the  weaknefs  of  the  back-bone  in 
all  thefe  animals ; if  we  regard  the  make  of  their 
vertebrae,  in  which  we  fliall  find  the  jundlurcs 
all  formed  to  give  play,  and  none  to  give  power  i 
we  cannot  be  of  opinion  that  they  have  a fa- 
culty of  fpringing  from  the  ground,  as  they 
entirely  want  a fulcrum-,  if  I may  fo  exprefs  it, 
from  whence  to  take  their  fpring ; the  whole 
body  being  compofed  of  unfupported  mufcles 
and  joints  that  are  yielding.  It  muft  be  con- 
fefled,  that  they  dart  down  from  trees  upon 
their  prey ; but  their  weight  alone  is  fufficient 
for  that  purpofe,  without  much  effort  of  their 
own. 

Though  all  ferpents  are  amphibious,  feme  are 
much  fonder  of  the  water  than  others  ■,  and 
though  deftitute  of  fins  or  gills,  remain  at  the 
bottom,  or  fwim  along  the  furface  with  great 
eafe.  From  their  internal  ftruclure,  juft  fketched 
above,  we  fee  how  well  adapted  they  are  for 
either  element  5 and  bow  capable  their  blood  is 
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of  circulating  at  the  bottom,  as  freely  as  in  the 
frog  or  the  tortoife.  They  can,  however,  en- 
dure to  live  in  frefli-water  only  j for  fait  is  an 
efFedual  bane  to  the  whole  tribe.  The  greateft 
ferpents  are  mof!  ufually  found  in  frefh-water, 
either  chufing  it  as  their  favourite  element,  or 
finding  their  prey  in  fucli  places  in  the  greateft 
abundance.  But  that  all  will  live  and  fwim  in 
liquids,  appears  from  the  experiment  of  Redi ; 
^ who  put  a ferpent  into  a large  glafs  veflel  of 
wine,  where  it  lived  fwimming  about  fix  hours  ; 
though,  when  it  was  by  force  immerfed  and 
kept  under  that  liquid,  it  lived  only  one  hour 
and  an  half.  He  put  another  in  common  w’ater, 
where  it  lived  three  days  j but  when  it  was  kept 
under  water,  it  lived  only  about  twelve  hours*. 
Their  motion  there,  however,  is  perfecUy  the 
reverfe  of  what  it  is  upon  land  ; for,  in  order  to 
fupport  themfelves  upon  an  element  lighter  than 
their  bodies,  they  are  obliged  to  encreafe  their 
furface  in  a very  artificial  manner.  On  earth 
their  windings  are  perpendicular  to  the  furface  j 
in  water  they  are  parallel  to  it ; in  other  words, 
if  I fhould  wave  my  hand  up  and  down,  it 
will  give  an  idea  of  the  animal’s  progrefs  on 
land ; if  I fhould  wave  it  to  the  right  and  left, 
it  will  give  fome  idea  of  its  progrefs  on  tlie 
water. 

Some  ferpents  have  a moft  horrible  fetor  at- 
* Redi,  Exper.  p,  170, 

tending 


THE  Serpent  Kind.  169 

tending  them,  which  Is  alone  capable  of  inti- 
midating the  brave.  This  proceeds  from  two 
glands  near  the  vent,  like  thofe  in  the  weafd  or 
polecat ; and,  like  thofe  animals,  in  proportion 
as  they  are  excited  by  rage  or  by  fear,  the  feent 
grows  ftronger.  It  would  feem,  however,  that 
kich  ferpents  as  are  moft  venomous,  are  leaft 
ofFenfive  in  this  particular;  fmee  the  rattle- 
fnake  and  the  viper  have  no  fmell  whatever: 
nay,  we  are  told,  that  at  Calecut  and  Cranga- 
non,  in  the  Eaft  Indies,  there  are  fome  very 
noxious  ferpents,  who  are  fo  far  from  being 
difagreeable,  that  their  excrements  are  fought 
after,  and  kept  as  the  moft  pleafing  perfurne. 
The  iTfculapian  Serpent  is  alfo  of  this  num- 
ber. 

Some  ferpents  bring  forth  their  young  alive  ; 
as  the  V iper : fome  bring  forth  eggs,  which  are 
hatched  by  the  heat  of  their  fituation ; as  the 
common  Black  Snake,  and  the  majority  of  the 
ferpent  tribe.  When  a 'reader,  ignorant  of 
anatomy,  is  told,  that  fome  of  thole  animals 
produce  their  young  alive,  and  that  fome  pro- 
duce eggs  only,  he  is  apt  to  -fuppofe  a very 
great  difference  in  the  internal  conformation, 
which  makes  fuch  a variety  in  the  manner  of 
bringing  forth.  But  this  is  not  the  cafe  : thefe 
animals  are  internally  alike,  in  whatever  manner 
they  produce  their  young ; and  the  variety  in 
their  bringing  forth,  is  rather  a flight  than  a 
Vex.  VII.  J real 
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real  difcrimination.  The  only  difference  is, 
that  the  viper  hatches  her  eggs,  and  brings 
them  to  maturity  witlrin  her  body ; the  fnake 
is  more  premature  in  her  productions,  and  fends 
her  eggs  into  the  light,  fome  time  before  the 
young  ones  are  capable  of  leaving  the  fhell. 
Thus,  if  either  are  opened,  the  eggs  will  be 
found  in  the  womb,  covered  with  their  mem- 
branous fhell,  and  adhering  to  each  other, 
like  large  beads  on  a firing.  In  the  eggs 
of  both  the  young  ones  will  be  found,  though 
at  different  flages  of  maturity ; thofe  of  the 
viper  will  crawl  and  bite  in  the  moment  the 
fhell  that  enclofes  them  is  broke  open ; thofe 
of  the  fnake  are  not  yet  arrived  at  their  per- 
fedl  form. 

Father  Labat  took  a ferpent  of  the  viper 
kind,  that  was  nine  feet  long,  and  ordered  it 
to  be  opened  in  his  prefence.  He  then  faw  the 
manner  in  which  the  eggs  of  thefe  animals  lie 
in  the  womb.  In  this  creature  there  were  fix 
eggs,  each  of  the  fize  of  a goofe-egg,  but  long- 
er, more  pointed,  and  covered  with  a membra- 
nous fkin,  by  which  alfo  they  were  united  to 
each  other.  Each  of  thefe  eggs  contained  from 
thirteen  to  fifteen  young  ones,  about  fix  inches 
long,  and  as  thick  as  a goofe-quill.  Though 
the  female  from  whence  they  were  taken  was 
fpotted,  the  young  feemed  to  have  a variety 
©f:  colours  very  different  from  the  parent  j and 
, tins 
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ihis  led  the  traveller  to  fuppofe  that  the  colour 
was  no  charaiSleriftic  mark  among  ferpents. 
Thefe  little  mifchievous  animals  were  no  Ibon- 
er  let  loofe  from  the  (hell,  than  they  crept  about, 
and  put  themfelves  into  a threatening  pofture, 
coiling  themfelves  up  and  biting  the  (lick  with 
which  he  was  deftroying  them.  In  this  manner 
he  killed  feventy-four  young  ones;  thofe  that 
were  contained  in  one  of  the  eggs  efcaped  at 
the  place  where  the  female  was  killed,  by  the 
burfting  of  the  egg  and  their  getting  among 
the  bufhes. 

The  laft  diftintSlion  that  I (hall  mention, 
but  the  moft  material  among  ferpents  is,  that 
fome  are  venomous  and  fome  innoffenfive.  If 
we  confider  the  poifon  of  ferpents  as  it  relates 
to  man,  there  is  no  doubt  but  that  it  is  a fcourge 
and  an  affliblion.  The  various  calamities  that 
the  poifon  of  ferpents  is  capable  of  producing, 
are  not  only  inflicfed  by  the  animal  itfelf,  but  by 
men  more  mifchievous  even  than  ferpents,  who 
prepare  their  venom  to  deftroy  each  other. 
With  this  the  favages  poifon  their  arms,  and 
alfo  prepare  their  revengeful  potions.  The  an- 
cients were  known  to  preferve  it  for  the  pur- 
pofes  of  fuicide ; and  even  among  femi-barba- 
rous  countries  at  this  day,  the  -venom  of  fnakes 
is  ufed  as  a philtre. 

^ But,  though  the  poifon  be  juftly  terrible  to 
us,  it  has  been  given  to  very  good  purpofes  for 
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the  animal’s  own  proper  fupport  and  defence. 
Without  this,  ferpents  of  all  other  animals 
would  be  the  moft  expofed  and  defencelefs ; 
without  feet  for  efcaping  a purfuit;  without 
teeth  capable  of  infli£l:ing  a dangerous  wound, 
or  without  ftrength  for  refiftance  j incapable, 
from  their  fize,  of  finding  fecurity  in  very  fmall 
retreats  like  the  earth-worm,  and  difgufting  all 
from  their  deformity,  nothing  was  left  for  them 
but 'a  fpeedy  extirpation.  But  furnifhed  as  they 
.are  with  powerful  poifon,  every  rank  of  animals 
.approach  them  with  dread,  and  never  feize 
them  bi}t  at  an  advantage.  Nor  is  this  all  the 
advantage  they  derive  from  it.  The  malignity 
of  a few  ferves  for  the  protedfion  of  all.  Though 
not  above  a tenth  of  their  number  are  aftually 
venomous,  yet  the  fimilitude  they  all  bear  to 
each  other  excites  a general  terror  of  the  whole 
tribe  •,  and  the  uncertainty  of  their  enemies  in 
which  the  poifon  chiefly  refides,  makes  even  the 
moft  harmlefs  formidable.  Thus  Providence 
feems  to  have  adled  with  double  precaution ; it 
has  given  fome  of  them  poifon  for  the  general 
<Iefence  of  a tribe  naturally  feeble ; but  it  has 
thinned  the  numbers  of  thofe  which  are  veno- 
mous, left  they  Ihould  become  too  powerful  for 
the  reft  of  animated  nature. 

From  thefe  noxious  qualities  in  the  ferpent 
kind,  it  is  no  wonder  that  not  only  man,  but 
(beafts  and  birds,  carry  on  on  unccafing  war 
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againft  them.  The  ichneumon  of  the  Indians, 
and  the  peccary  of  America,  deftroy  them  in 
great  numbers.  Thefe  animals  have  the  art 
of  feizing  them  near  the  head  ; and  it  is  faid 
that  they  can  fkin  them  with  great  dexte- 
rity. The  vulture  %nd  the  eagle  alfo  prey 
upon  them  in  great  abundance  ; and  often 
foufing  down  from  the  clouds,  drop  upon  a 
long  ferpent,  which  they  fnatch  up  ftruggling 
and  writhing  in  the  air.  Dogs  alfo  are  bred 
up  to  oppofe  them.  Father  Feuiilee  tells  us, 
that  being  in  the  woods  of  Martinico,  he  was 
attacked  by  a large  ferpent,  which  he  could  not 
eafily  avoid,  when  his  dog  immediately  came 
to  his  relief,  and  feized  the  aflailant  with  great 
courage.  The  ferpent  entwined  him,  and 
prefled  him  fo  violently  that  the  blood  came 
out  of  his  mouth,  and  yet  the  dog  never  ceafed 
till  he  had  tore  it  to  pieces.  The  dog  was  not 
fenfible  of  his  wounds  during  the  fight  j but 
foon  after  his  head  fwelled  prodigioufly,  and 
he  lay  on  the  ground  as  dead.  But  his  mafter 
having  found  hard  by  a banana-tree,  he  applied 
its  juice,  mixed  with  treacle,  to  the  woods  y 
which  recovered  the  dog,  and  quickly  healed 
his  fores. 

But  it  is  in  man  that  thefe  venomous  crea- 
tures find  the  mofl:  dangerous  enemy.  The 
Pfylli  of  old  were  famous  for  charming  and 
deftroying  ferpents.  Some  moderns  pretend  to 
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the  fame  art.  Cafaubon  fays,  that  he  knew  a 
man  who  could  at  any  time  fummon  an  hundred 
ferpents  together,  and  draw  them  into  the  fire. 
Upon  a certain  occafion,  when  one  of  therti 
bigger  than',  the  reft  would  not  be  brought  in, 
he  only  repeated  his  charfii,  and  it  came  forward, 
like  the  reft,  to  fubmit  to  the  flames.  Philo- 
firatus  defcribes  particularly  how  the  Indians 
charm  ferpents.  “ They  take  a fcarlet  robe 
“ embroidered  with  golden  letters,  and  fpread 
“ it  before  a ferpent’s  hole.  The  golden  let- 
“ ters  have  a fafcinating  power ; and  by  look- 
“ ing  ftedfallly,  the  ferpent’s  eyes  are  over- 
“ come  and  laid  afleep.”  Thefe  and  many 
other  feats  have  been  often  praiflifed  upon  thefe 
animals  by  artful  men,  who  had  firft  prepared 
the  ferpents  for  their  exercife,  and  then  exhi- 
bited them  as  adventitioufly  aflembled  at  their 
call.  In  India  there  is  nothing  fo  common  as 
dancing  ferpents,  which  are  carried  about  in  a 
broad  flat  veflel,  fomewhat  refembling  a fieve. 
Thefe  ere6l  and  put  themfelves  in  motion  at  the 
word  of  command.  When  their  keeper  fings 
a flow  tune,  they  feem  by  their  heads  to  keep 
time ; when  he  fings  a quicker  meafure,  they 
appear  to  move  more  brifk  and  lively.  All 
animals  have  a certain  degree  of  docility  j and 
we_  find  that  ferpents  themfelves  can  be  brought 
to  move  and  approach  at  the  voice  of  their 
mafter.  From  this  trick  fuccefsfully  pradlifed 
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before  the  ignorant,  it  is  moft  probable  has 
arifen  all  the  boafted  pretenfions  which  fome 
have  made  to  charming  of  ferpents  j an  art  ta 
which  the  native  Americans  pretend  at  this 
very  day.  One  of  Linnaeus’s  pupils,  we  arc 
told,  purchafed  the  fecret  from  an  Indian, 
and  then  difcovered  it  to  his  mafter  j but, 
like  all  fecrets  of  the  kind,  it  is  probable 
this  ended  in  a few  unmeaning  words  of  no 
efficacy. 

Though  the  generality  of  mankind  regard 
this  formidable  race  with  horror,  yet  there  have 
been  fome  nations,  and  there  are  fome  at  this 
day,  that  confider  them  with  veneration  and 
regard.  The  adoration  paid  by  tl>e  ancient 
Egyptians  to  a ferpent  is  well  known ; many  of 
the  nations  at  prefent  along  the  weftern  coaft 
of  Africa  retain  the  fame  unaccountable  venera- 
tion. Upon  the  gcdd  and  Have  coafts,  a ftranger, 
upon  entering  the  cottages  of  the  natives,  is 
often  furprifed  to  fee  the  roof  fwarming  with 
ferpents  that  cling  there  without  molefting  and 
unmolefted  by  the  natives.  But  his  furprize 
will ' encreafe  upon  going  farther  fouthward  to 
the  kingdom  ofWidah,  when  he  finds  that  a 
ferpent  is  the  god  of  the  country.  This  animal, 
which  travellers  defcribe  as  an  huge  overgrown 
creature,  has  its  habitation,  its  temple,  and  its 
priefts,  Thefe  imprefs  the  vulgar  with  an 
opinion  of  its  virtues  j and  numbers  are  daily 
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feen  to  offer  not  only  their  goods,  their  pro- 
vifions,  and  their  prayers,  at  the  fhrine  of  their 
hideous  deity,  but  alfo  their  wives  and  daughtcrs- 
Thefe  the  priefts  readily  accept  of,  and  after 
fome  days  of  penance,  return  them  to  their  fup- 
pliants,  much  benefited  by  the  ferpent’s  fup- 
pofed  embraces.  Such  a complicated  picture 
of  ignorance  and  impofture  gives  no  very  fa- 
vourable impreffions  of  our  fellow-creatures  j 
but  we  may  fay,  in  defence  of  human  nature, 
that  the  moft  frightful  of  reptiles  is  worfhipped 
by  the  moft  uncultivated  and  barbarous  of 
mankind. 

From  this  general  picture  of  the  ferpent 
tribe,  one  great  diftinction  obvioufly  prefents 
itfelf  j namely,  into  thofe  that  are  venomous, 
and  thofe  that  are  wholly,  deftitute  of  poifon. 
To  the  firft  belong  the  Viper,  the  Rattle-Snake, 
the  Cobra  di  Capello,  and  all  their  affinities  : to 
the  other,  the  Common  Black  Snake,'  the  Liboya, 
the  Boiguacu,  the  Amphifbaena,  and  various 
others  that,  though  deftitute  of  venom,  do  not 
ceafe  to  be  formidable.  I will  therefore  give 
their  hiftory  feparately,  beginning  with  the  ve- 
nomous clafs,  as  they  have  the  ftrongeft  claims 
to  our  notice  and  attention. 
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CHAP.  IX. 

Of  venomous  Serpents  in  General, 

TH  E poifon  of  ferpents  has  been  for  ages 
one  of  the  greateft  objedfs  of  human  con- 
fideration.  To  us,  who  feldom  feel  the  venge- 
ful wound,  it  is  merely  a fubjedl  of  curiofity ; 
but  to  thofe  placed  in  the  midft  of  the  ferpent 
tribe,  who  are  every  day  expofed  to  fome  new 
difafter,  it  becomes  a matter  of  tlie  moft  ferious 
importance.  To  remedy  the  bite  of  a ferpent  is 
confidered  among  our  phyficians  as  one  of  the 
flighteft  operations  in  medicine;,  but  among 
the  phyficians  of  the  eaft,  the  antidotes  for  this 
calamity  make  up  the  bulk  of  their  difpenfaries.- 
In  our  colder  climates,  the  venom  does  not  ap- 
pear with  that  inftantaneous  operation  which  it 
exhibits  in  the  warmer  regions ; for  either  its- 
powers  are  lefs  exquifite,  or  our  fluids  are  not 
carried  round  in  fuch  rapid  circulation. 

In  all  countries,  however,  the  poifon  of  the 
ferpent  is  fufflciently  formidable  to  deferve  no- 
tice, and  to  excite  our  attention  to  its  nature 
and  efFedfs,.  It  will  therefore  in  the  firft  place 
be  proper  to  defcribe  its  feat  in  the  animal,  as 
alfo  the  inftrument  by  which  the  wound  is  made 
and  the  poifon  injedfed.  In  all  this  venomous 
dafs  of  reptiles,  whether  the  viper,  the  rattle- 
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fnake,  or  the  cobra  di  capello,  there  are  two 
large  teeth  or  fangs  that  ilTue  from  the  upper 
jaw,  and  that  hang  out  beyond  the  lower.  The 
reft  of  the  fnake  tribe  are  deftitute  of  thefe  j and 
it  is  moft  probable  that  wherever  thefe  fangs  are 
wanting,  the  animal  is  harmlefs ; on  the  con- 
trary, wherever  they  are  found  it  is  to  be  avoided 
as  the  moft  peftilent  enemy.  Thefe  are  the  in- 
ftruments  that  feem  to  place  the  true  diftinc- 
tion  between  animals  of  the  ferpent  kind ; the 
wounds  which  thefe  fangs  infli(3:  produce  the 
moft  dangerous  fymptoms  ; the  wounds  inflidled 
by  the  teeth  only  are  attended  with  nothing  inore 
than  the  ordinary  confequences  attending  the 
bite  of  any  other  animal.  Our  firft  great  atten- 
tion, therefore,  upon  feeing  a ferpent,  fhould 
be  directed  to  the  teeth.  If  it  has  the  fang 
teeth,  it  is  to  be  placed  among  the  venomous 
clafs  j if  it  wants  them,  it  may  be  fet  down  as 
inofFenfive.  I am  not  ignorant  that  many  fer- 
pents  are  faid  to  be  dangerous  whofe  jaw^s  are 
unfurniftied  with  fangs ; but  it  is  moft  probable 
that  our  terrors  only  have  furniftied  thefe  ani- 
mals with  venom } for  of  all  the  tribe  whofe  teeth 
are  thus  formed,  not  one  will  be  found  to  have 
a bag  for  containing  poifon,  nor  a conduit  for 
injedling  it  into  the'wound.  The  Black  Snake, 
the  Xiboya,  the  Blind  Worm,  and  a hundred 
others  that  might  be  mentioned,  have  their  teeth 
of  an  equal  fize,  fixed  into  the  jaws,  and  with 
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no  other  apparatus  for  infli<3:ing  a dangerous 
wound  than  a dog  or  a lizard  j but  it  is  other- 
wife  with  the  venomous  tribe  we  are  now  de- 
fcribing ; thefe  are  well  furnilhed,  not  only  with 
an  elaboratory  where  the  poifon  is  formed, 
but  a canal  by  which  it  is  conducted  to  the  jaw, 
a bag  under  the  tooth  for  keeping  it  ready 
for  every  occafion,  and  alfo  an  aperture  in  the 
tooth  itfelf.for  injedling  it  into  the  wound.  To 
be  more  particular,  the  glands  that  ferve  to  fa- 
bricate this  venomous  fluid  are  fituated  on  each 
flde  of  the  head  behind  the  eyes,  and  have  theif 
canals  leading  from  thence  to  the  bottom  of 
the  fangs  in  the  upper  jaw,  where  they  empty 
into  a kind  of  bladder,  from  whence  the  fangs 
on  each  fide  are  feen  to  grow.  The  venom, 
contained  in  this  bladder  is  a yellowilh  thick 
taftelefs  liquor,  which  injected  into  the  blood  iS'. 
death,  yet  which  may  be  fwallowed  without  any. 
danger. 

The  fangs  that  give  the  wound  come  next . 
under  obfervation ; they  are  large  in  proportion 
to  the  fize  of  the  animal  that  bears  them  j 
crooked,  yet  (harp  enough  to  inflidl  a ready# 
wound.  They  grow  one  on  each  fide,  and  fome-- 
times  two,  from  two  moveable  bones  in  the- 
upper  jaw,  which  by  Aiding  backward  or  for- 
ward have  a power  of  erecting  or  deprefling  the 
teeth  at  pleafure.  In  thefe  bones  are  alfo  Axed 
many  teeth,  but  no  way  venomous, . and  only 
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ferving  to  take  and  hold  the  animal’s  prey.  Be- 
fides  this  apt  difpofition  of  the  fangs,  they 
are  hollow  within,  and  have  an  opening  towards 
the  point  like  the  flit  of  a pen,  through  which 
when  the  fang  is  prefTed  down  upon  the  bladder 
.where  it  grows,  there  is  feen  to  ilTue  a part  of 
the  venom  that  lay  below.  To  defcribe  this 
operation  at  once,  when  the  ferpent  is  irritated 
to  give  a venomous  wound,  it  opens  its  for- 
midable jaws  to  the  wideft  extent ; the  move- 
able  bones  of  the  upper  jaw  Aide  forward ; the 
fangs  that  lay  before  inclining  are  thus  erected ; 
they  are  ftruck  with  force  into  the  flefh  of  the 
obnoxious  perfon  ; by  meeting  refiftance  at  the 
points,  they  prefs  upon  the  bladders  of  venom 
from  whence  they  grow ; the  venom  ifl'ues  up 
through  the  hollow  of  the  tooth ; arid  is  prefTed 
out  through  its  flit  into  the  wound,  which  by 
this  time  the  tooth  has  made  in  the  fkin.  Thu> 
from  a flight  pun£ture,  an<l  the  infufion  of  a 
drop  of  venom  iharce  larger  than  the  head  of  a 
pin,  the  part  is  quickly  enflamed,  and,  without 
a proper  antidote,  the  whole  frame^  contamiT 
nated.. 

The  appearances  which  this  venom  produces 
are  different,  according-  to  the  ferpent  that 
wounds,,  or  the  feafon,  or  the  flrength  of  the 
animal  that  ftrikes  the  blow.  If  a viper  inflifts 
the  wound,  and  the  remedy  be  neglecfted,  the 
fymptQms  are  not  without  danger.  It  firft  caufe^ 
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aji  acute  pain  in  the  place  afFedled,  attended 
with  a fwelling,  firll  red,  and  afterwards  livid. 
This  by  degrees  fpreads  to  the  nejghbouring 
parts ; great  faintnefs,  and  a quick,  though  low 
and  interrupted,  pulfe  enfues ; to  this  fucceed 
great  ficknefs  at  the  ftomach,  bilious  and  con- 
vulfive  vomitings,  cold  fweats,  pains  about  the 
navel,  and  death  itfelf.  But  the  violence  of 
thefe  fymptoms  depend  much  on  the  feafon  of 
the  year,  the  difference  of  the  climate,  the  fize 
or  rage  of  the  animal,  and  the  depth  and  fitua- 
tion  of  the  wound.  Thefe  fymptoms  are  much 
more  violent,  and  fucceed  each  other  more  ra- 
pidly after  the  bite  of  a rattle-fnake;  but  when 
the  perfon  is  bit  by  the  cobra  di  capello,.he  dies 
in  an  hour,  his  whole  frame  being  dillblved  into 
a putrid  mafs  of  corruption. 

Nothing  furely  can  more  jullly’  excite  our 
wonder  than  that  fo  fmall  a quantity  of  venom 
fhould  producq  fuch  powerful  and,  deadly  effects. 
If  the  venom  itfelf  be  examined  through  a mi- 
crofcope,  it  will  be  found  to  fhoot  into  little 
cryftals  that,  to  an  imagination  already  im- 
prefTed  with  its  potency,  look  like  fo  many  darts 
fit  for  entering  the  blood-vefiels,  and  wounding 
their  tender  coats.  But  all  tfiefe  darts  are 
wholly  of  our  own  making  ; the  fofteft  mildeft 
fluid  whatever,  pofTefled  of  any  confiftency, 
will  form  cryftals  under  the  eye  of  the  micro- 
fcope,  and  put  on  an  appearance  exactly  like 

the 
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the  venom  of  the  viper.  In  fait,  this  venom 
has  no  acrid  tafte  whatever  j and  to  all  experi- 
ments that  our  fenfes  can  make  upon  if,  appears 
a flimy  infipid  fluid.  Charas,  who  often  tailed 
it,  aflures  us  of  the  fa6lj  and  aflerts,  that  it 
may  be  taken  inwardly  without  any  fenfible 
eflFefts  or  any  prejudice  to  the  conftitution.  But 
the  famous  experiments  that  were  tried  by  Redi 
and  others,  in  the  prefence  of  the  Great  Duke 
of  Tufcany  and  Kis  court,  put  this  beyond  any 
doubt  whatfoever.  By  thefe  it  appeared,  that 
the  ferpent  having  once  bitten,  exhaufled  for 
that  time  .the  greateft  part  of  its  polfon ; and 
though  the  wound  caufed  by  its  biting  a fecond 
time  Was  attended  with  fome  malignant  fymp- 
toms,  yet  they  were  much  milder  than  before. 
It  appeared  that  the  ferpent  biting  upon  a 
fponge,  or  a piece  of  foft  bread,  and  then  biting 
a dog  immediately  after,  did  not  infliil  a wound 
more  dangerous  than  the  prick  of  a needle.  It 
appeared  that  the  venom  being  colledted,  and 
a needle  dipped  therein,  this  produced  almoft 
as  painful  effects  as  the  tooth  of  the  animal 
itfelf.  But  what  caufed  the  greateft  furprize  in 
the  court  was  the  feeming  raftinefs  of  one  Tozzi, 
a viper-catcher;  who,  while  the  philofophers 
were  giving  elaborate  lecftures  on  the  danger  of 
the  poifon  when  taken  internally,  boldly  defired 
a large  quantity  of  it  might  be  put  together;, 
and  then,  with  the  utmoft  confidence,  drank  it 

off 
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off  before  them  all.  The  court  was  ftruck  with 
aftonifhment,  and  expefted  that  the  man  Would 
inftantly  fall  dead  ; but  they  foon  perceived  their 
miftake,  and  found  that'  taken  in  this  manner 
the  poifon  was  as  harmlefs  as  water  j fo  true  is 
that  famous  paffage  of  Lucan,. 

Noxia  ferpentum  eji  admixto  f anguine  pejiis  : 
Morfu  virus  habent^  et  fatum  in  dento  minantur: 
Pocula  morte  carent. 

What  then  fhall  we  fay  to  the  fpeedy  effeft 
of  fo  feemingly  harmlefs  a liquid  taken  into  the 
circulation  ?'  Let  us  firft  obferve,  that  milk  is 
one  of  the  raoft  mild  and  nourifhing  of  all  fluids, 
and  feemingly  the  mofl:  friendly  to  the  human 
conftitution;  yet  if  milk  be  injected  into  a vein, 
it  will  quickly  become  fatal,  and  kill  with  more 
certain  deftrudlion  than  even  the  venom  of  the 
viper.  From  hence  then  we  may  infer,  that 
the  introducing  not  only  the  ferpentine  venom, 
but  alfo  a quantity  of  any  other  mixture,  into 
the  circulation,  will  be  fatal ; and  that,  confe- 
quently,  ferpents  kill  as  well  by  their  power  of 
injefting  the  wound  as  by  the  potency  of  their 
poifon.  Some  indeed  may  inje6l  a more  acri- 
monious mixture,  and  this  may  produce  more 
fpeedy  effects  j but  any  mixture  thus  injedl- 
- ed  would  be  dangerous,  and  many  would  be 
fatal. 

Ray  gives  us  an  inllance  of  the  potency  of 
* the 
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the  ferpent  poifon;  which,  though  it  has  alJ 
the  air  of  a fable,  I cannot  help  tranfcribing. 
“ A gentleman  who  went  over  to  the  Eaft- 
“ Indies,  while  he  was  one  day  fitting  among 
« fome  friends,  was  accolled  by  an  Indian 
« fmuggler,  who  offered  to  fhew  him  fbme  ex- 
“ periments  refpefting  the  venom  of  ferpents ; 
“ an  exhibition  ufual  enough  in  that  country. 
Having  firft,  therefore,  produced  a large  fer- 
“ pent,  he  affured  the  company  that  it  was 
“ harmlefs ; and  to  convince  them  of  what  he 
“ faid,  he  tied  up  his  arm,  as  is  ufual  with  thofe 
who  are  going  to  be  bled,  and  whipped  the 
“ ferpent  till  it  was  provoked  to  bite  him. 
“ Having  drawn  in  this  manner  about  half  z 
‘‘  fpoonful  of  blood  from  his  arm,  he  put  the 
“ congealed  clot  upon  his  thigh.  He  then  took 
out  a much  fmaller  ferpent,  which  vras  no 
“ othej  than  the  cobra  di  capello  ; and  having 
« tied  up  its  neck,  he  procured  about  half  a 
drop  of  its  venom,,  which  he  fprinkled  on  the 
“ clot  of  blood  on;  his  thigh,  which  inftantly  be- 
“ gan  to  ferment  and  bubble,  and  foon  changed 
“ colour  from  a red  into  yellow.” 

This  he  pretended  was  caufed  by  the  extreme 
malignity  of  that  animal’s  venom ; however,  1 
have  no  doubt  that  the  whole  is  either  a fable, 
pr  a trick  of  the  Indian ; who,  while  he  feemed 
to  mix  the  ferpent’s  venom,  aftually  infufed 
feme  ftronger  ingredient,  fome  mineral  acid,. 
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into  the  mafs  of  blood,  which  was  capable  of 
working  fuch  a change.  It  cannot  be  fuppofed 
that  any  animal  poifon  could  adf  fo  powerfully 
upon  the  blood  already  drawn  and  coagulated ; 
for  a poifon  that  could  operate  thus  inftan- 
taneoully  upon  cold  blood,  could  not  fail  of 
foon  deftroying  the  animal  itfelf. 

Be  this  as  it  will,  the  effetSIs  of  ferpent  poifon 
are  but  too  well  known,  though  the  manner 
of  operation  be  not  fo  clear.  As  none  of  this 
malignant  tribe  grow  to  a great  fize,  the  longeft 
of  them  not  exceeding  nine  feet,  they  feldom 
feek  the  combat  with  larger  animals,  or  offend- 
others  till  they  are  firft  offended.  Did  they 
exert  their  malignity  in  proportion  to  their 
power,  they  could  eafily  drive  the  ranks  of 
nature  before  them ; but  they  feem  unconfcious 
of  their  own  fuperiority,  and  rather  fly  than 
offer  to  meet  the  meaneft  oppofer.  Their  food 
chiefly  confifts  of  fmall  prey,  fuch  as  birds, 
moles,  toads  and  lizards ; fo  that  they  never 
attack  the  more  formidable  animals  that  would 
feldom  die  unrevenged.  They  lurk  therefore 
in  the  clefts  of  rocks,  or  among  ftony  places ; 
they  twine  round  the  branches  of  trees,  or  fun 
themfelves  in  the  long  grafs  at  the  bottom. 
There  they  only  feek  repofe  and  fafety.  If  fome 
unwary  traveller  invades  their  retreats,  their 
firfl  effort  is  to  fly  j but  when  either  purfued  or 
accidentally  trod  upon,  they  then  make  a fierce 

and 
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and  fatal  refiftance.  For  this  purpofe,  they  raife 
themfelves  according  to  their  ftrength  upon 
their  tail,  ere£l:  the  head,  feize  the  limb  that 
prefies  them ; the  wound  is  given  and  the  head 
withdrawn  in  a moment.  It  is  not  therefore 
without  reafon,  that  the  Afiatics,  who  li'^  in 
regions  where  ferpents  greatly  abound,  wear 
boots  and  long  cloaths,  which  very  well  protedl 
' their  lower  parts  from  the  accidental  refentment 
of  their  reptile  annoyers. 

In  the  eaftern  and  weftern  Indies,  the  number 
of  noxious  ferpents  is  various  j in  this  country 
we  are  acquainted  only  with  one.  The  viper 
is  the  only  animal  in  Great  Britain  from  whofe 
bite  we  have  any  thing  to  fear.  In  the  tropical 
climates,  the  rattle-fnake,  the  whip-fnake,  and 
the  cobra  di,  capello,  are  tlie  moft  formidable, 
though  by  no  means  the  moft  common.  From 
the  general  notoriety  of  thefe  particular  ferpents, 
and  the  tmiverfal  terror  which  they  occafion,  it 
would  feem  that  few  others  are  pofleffed  of  fuch 
powerful  malignity. 

V ipers  are  found  in  many  parts  of  this  ifland ; 
but  the  dry,  ftony,  and  in  particular  the  chalky, 
countries  abound  with  them.  This  animal  fel- 
dom  grows  to  a greater  length  than  two  feet; 
though  fometimes  they  are  found  above  three. 
The  ground  colour  of  their  bodies  is  a dirty 
yellow ; that  of  the  female  is  deeper.  The  back 
is  maxked  the  whole  length  witli  a feries  of 

rhomboid 
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rhomboid  black  fpots,  touching  each  other  at 
the  points;  the  fides  with  triangular  ones,  the 
belly  entirely  black.  It  is  chiefly  diftinguifhed 
from  the  common  black  fnake  by  the  colour, 
which  in  the  latter  is  more  beautifully  mottled, 
as  well  as  by  tlie  head,  which  is  thicker  than 
the  body ; but  particularly  by  the  tail,  which  in 
the  viper,  though  it  ends  in  a point,  does  not 
run  tapering  to  fo  great  a length  as  in  the 
other.  When,  therefore,  other  diftinilions  fail, 
the  difference  of  the  tail  can  be  difcerned  at 
a fmgle  glance. 

The  viper  differs  from  moft  other  ferpents 
in  being  much  flower/  as  alfo  in  excluding  its 
young  compleatly  formed,  and  bringing  them 
forth  alive.  The  kindnefs  of  Providence  feems 
exerted  not  only  in  diminifhing  the  fpeed,  but 
alfo  the  fertility,  of  this  dangerous  creature. 
They  copulate  in  May,  and  are  fuppofed  to  be 
about  three  months  before  they  bring  forth, 
and  have  feldom  above  eleven  eggs  at  a time, 
Thefe  are  of  the  fize  of  a blackbird’s  eggs,  and 
chained  together  in  the  womb  like  a firing  of 
beads.  Each  egg  contains  from  one  to  four 
young  ones ; fo  that  the  whole  of  a brood  may 
amount  to  about  twenty  or  thirty.  They  con- 
tinue in  the  womb  till  they  come  to  fuch  per- 
fedtion  as  to  be  able  to  burft  from  the  fhell ; 
and  they  are  faid  by  their  own  efforts  to  creep 
from  their  confinement  into  the  open  air,  where 

they 
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they  continue  for  feveral  days  without  taking 
any  food  whatfoever.  “ We  have  been  often 
“ afTured,”  fays  Mr.  Pennant,  “ by  intelligent 
“ people,  of  the  truth  of  a faft,  that  the  young 
“ of  the  viper  when  terrified  will  run  down  the 
“ throat  of  the  parent,  and  feek  fhelter  in  its 
“ belly  in  the  fame  manner  as  the  young  of  the 
■“  opoffum  retire  into  the  ventral  pouch  of  the 
“ old  one.  From  this,”  continues  he,  “ fome 
“ have  imagined  that  the  viper  is  fo  unnatural 
“ as  to  devour  its' own  young ; but  this  deferves 
“ no  credit,  as  thefe  animals  live  upon  frogs, 
“ toads,  lizards,  and  young  birds,  which  they 
“ fwallow  whole,  though  the  morfel  is  often 
“ three  times  as  thick  as  their  own  body.” 

The  viper  is  capable  of  fupporting  very  long 
abftinence,  it  being  known  that  fome  have  been 
kept  in  a box  fix  mortths  without  food  j yet  du- 
ring the  whole  time  they  did  not  abate  of  their 
vivacity.  They  feed  only  a fmall  part  bf  the  year, 
but  never  during  their  confinement  j for  if  mice, 
their  favourite  diet,  Ihould  at  that  time  be  thrown 
into^fheir  box,  though  they  will  kill  yet  they 
will  never  eat  them.  When  at  liberty,  they 
remain  torpid  throughout  the  winter  •,  yet,  when 
confined,  have  never  been  obferved  to  take  their 
annual  repofe.  Their  poifon,  however,  decreafes 
in  proportion  to  the  length  of  their  confinement ; 
and  it  is  thought,  that  the  virtues  of  the  animal’s 

flefli 
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flefh  are,  by  the  fame  reftraints,  confiderahly  lef- 
fened,  . 

They  are  ufually  taken  with  wooden  tongs, 
by  the  end  of  the  tail,  which  may  be  done 
without  danger ; for,  while  held  in  that  pofition, 
they  are  unable  to  wind  themfelves  up  to  hurt 
their  enemy : yet,  notwithftanding  this  pre- 
caution, the  viper-catchers  are  frequently  bit  by 
them ; but,  by  the  application  of  fallad-oil,  the 
bite  is  eft'edfually  cured. 

One  William  Oliver,  a viper-catcher  at  Bath, 
was  the  firft  who  difcovered  this  admirable  re- 
medy. On  the  firft  of  June,  1735,  in  the  pre- 
fence of  a great  number  of  perfons,  he  fuftered 
himfelf  to  be  bit  by  an  old  black  viper,  brought 
by  one  of  the  company,  upon  the  wrift  and 
joint  of  the  thumb  of  the  right  hand,  fo  that 
drops  of  blood  came  out  of  the  wounds  : he  im- 
mediately felt  a violent  pain  both  at  the  top  of 
his  thumb,  and  up  his  arm,  even  before  the 
viper  was  loofened  from  his  hand ; foon  after  he 
felt  a pain,  refembling  that  of  burning,  trickle 
up  his  arm;  in  a few  minutes  his  eyes  began  to 
look  red  and  fiery,  and  to  water  much ; in  lefs 
than  an  hour  he  perceived  the  venom  feize  his 
heart,  with  a pricking  pain,  which  was  attended 
with  faintnefs,  ftiortnefs  of  breath,  and  cold 
fweats;  in  a few  minutes  after  this,  his  belly 
began  to  fwell,  with  great  gripings,  and  pains 
in  his  back,  which  were  attended  with  vomitings 

and 
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and  purgings : during  the  violence  of  thefe  fymp- 
toms,  his  light  \vas  gone  for  feveral  minutes, 
but  he  could  hear  all  the  while.  He  faid,  that 
in  his  former  experiments,  he  had  never  de- 
ferred making  ufe  of  his  remedy  longer  than 
he  perceived  the  efFefts  of  the  venom  reaching 
his  heart ; but  this  time,  being  willing  to  fatisfy 
the  company  thoroughly,  and  trufting  to  the 
fpeedy  elFedls  of  his  remedy,  which  was  nothing 
more  than  olive-oil,  he  forbore  to  apply  any 
thing,  till  he  found  himfelf  exceeding  ill  and 
quite  giddy.  About  an  hour  and  a quarter  after 
the  firft  of  his  being  bit,  a chaffing-dilh  of 
glowing  charcoal  was  brought  in,  and  his  naked 
arm  was  held  over  it,  as  near  as  he  could  bear, 
while  his  wife  rubbed  in  the  oil  with  her  hand, 
turning  his  arm  continually  round,  as  if  fhe 
would  have  roafted  it  over  the  coals : he  faid 
the  poifon  foon  abated,  but  the  fwelling  did  not 
diminilh  much.  Moll  violent  purgings  and 
vomitings  foon  enfued ; and  his  pulfe  became 
fo  low,  and  fo  often  interrupted,  that  it  was 
N thought  proper  to  order  him  a repetition  of 
cordial  potions ; he  faid  he  was  not  fenfible  of 
any  great  relief  from  thefe  j but  that  a glafs  or 
two  of  olive-oil  drank  down,  feemed  to  give 
him  eafe.  Continuing  in  this  dangerous  con- 
dition, he  was  put  to  bed,  where  his  arm  was 
again  bathed  over  ai«  pan  of  charcoal,  and  rub- 
bed with  Cillad-oil,  heated  in  a ladle  over  the 

charcoal. 
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charcoal,  by  Dr.  Mortimer’s  dircfSlion,  who  was 
the  phyfician  that  drew  up  the  account.  From 
this  laft  operation  he  declared  that  he  found 
immediate  eafe,  as  though  by  fome  charm : he 
foon  after  fell  into  a profound  fleep,  and,  after 
about  nine  hours  found  reft^  awaked  about  fix 
the  next  morning,  and  found  himfelf  very  well ; 
but  in  the  afternoon,  on  drinking  fome  rum  and 
ftrong  beer,  fo  as  to  be  almoft  intoxicated,  the 
fwelling  returned,  with  much  pain  and  cold 
fweats,  which  abated  foon,  on  bathing  the  arm, 
as  before,  and  wrapping  it  up  in  a brown  paper, 
foaked  in  the  oil. 

Such  are  the  effects  of  the  viper’s  bite ; yet 
its  flefti  has  long  been  celebrated  as  a noble  me- 
dicine. A broth,  made  by  boiling  one  viper  in 
a quart  of  water  till  it  comes  to  a pint,  is  the 
ufual  method  in  which  it  is  given  at  prefentj 
and  it  is  faid  to  be  a very  powerful  reftorative 
in  battered  conftitutions : the  fait  of  vipers  is 
alfo  thought  to  exceed  any  other  animal  fatt 
whatever,  in  giving  vigour  to  the  languid  cir- 
culation, and  prompting  to  venery. 

The  Rattle-fnake  is  bred  in  America,  and 
in  no  part  of  the  old  world.  Some  are  as  thick 
as  a man’s  leg,  and  fix  feet  in  length ; but  the 
moft  ufual  fize  is  from  four  to  five  feet  lono-. 

O 

In  moft  particulars  it  refcmbles  the  viper : like 
that  animal,  having  a large  head  and  a fmall 
neck,  being  of  a duflcy  colour,  and  furnilhed 

with 
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with  fangs  that  infli£l  the  moft  terrible  wounds. 
It  differs,  however,  in  having  a large  fcale, 
.which  hangs  like  a penthoufe  over  each  eye. 
The  eye  alfo  is  furniflied  with  a niftitating 
membrane,  that  preferves  it  from  duft ; and  its 
fcales  are  of  a confiderable  degree  of  hardnefs. 
They  are  of  an  orange,  tawny,  and  blackifh  co- 
lour on  the  back ; and  of  an  afh-colour  on  the 
belly,  inclining  to  lead.  The  male  may  be 
readily  diftinguifhed  from  the  female,  by  a black 
velvet  fpot  on  the  head,  and  by  the  head  being 
fmaller  and  longer.  But  that  which,  befides 
their  fuperior  malignity,  diftinguifhes  them  from 
all  other  animals,  is  their  rattle,  an  inftrument 
lodged  in  their  tail,  by  which  they  make  fuch  a 
loud,  rattling  noife,  when  they  move,  that  their 
approach  may  readily  be  perceived,  and  the 
danger  avoided.  This  rattle,  which  is  placed  in 
the  tail,  foniewhat  refembles,  when  taken  out  of 
the  body,  the  curb  chain  of  a bridle  : it  is  com- 
pofed  of  feveral  thin,  hard,  hollow  bones,  linked 
to  each  other,  and  rattling  upon  the  flighteft 
motion.  It  is  fuppofed  by  fome,  that  the  fnake 
acquires  an  additional  boije  every  year  j and  that, 
from  hence,  its  age  may  be  precifely  known : 
however  this  may  be,  certain  it  is,  that  the 
young  fnakes,  of  a year  or  two  old,  have  no 
rattles  at  all ; while  many  old  ones  have'  been 
killed,  that  had  from  eleven  to  tliirteen  joints 
each.  They  fhake  andxnake  a nolle  with  thefe 
’ rattles 
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rattles  with*  prodigious  quicknefs  when  they  are 
diilurbed  j however,  the  peccary  and  the  vulture 
are  no  way  terrified  at  the  found,  but  haften,  at 
the  fignal,  to  feize  the  fnake,  as  their  moft 
favourite  prey. 

It  is  very  different  with  alinofl:  every  other 
animal.  The  certain  death  which  enfues  from 
this  terrible  creature’s  bite,  makes  a folitude 
wherever  it  is  heard.  It  moves  along  with  the 
moft  majeftic  rapidity;  neither  feeking  to  offend, 
the  larger  animals,  nor  fearing  their  infults.  If 
unprovoked,  it  never  meddles  with  any  thing 
but  its  natural  prey ; but  when  accidentally  trod 
upon,  or  purfued  to  be  deftroyed,  -it  then  makes 
a dreadful  and  defperate  defence.  It  ereils  it- 
felf  upon  its  tail,  throws  back  the  head,  and  in- 
flicts its  wound  in  a moment ; then  parts,  and 
inflicts  a fecond  wound  ; after  which,  we  are  fold, 
by  fome,  that  it  remains  torpid  and  inaCtive, 
without  even  attempting  to  efcape. 

The  very  inftant  the  wound-  is  infliCted, 
though  fmall  in  itfelf,  it  appears  more  painful 
than  the  fting  of  a bee.  This  pain,  which  is 
fo  fuddenly  felt,  far  from  abating,  grows  every 
moment  more  excruciating  and  dangerous : the 
limb  fwells  : the  venom  reaches  the  head,  which 
is  foon  of  a monftrous  fize ; the  eves  are  red 
and  fiery ; the  heart  beats  quick,  with  frequent 
interruptions  ; the  pain  becomes  infupportable, 
arid  fome  expire  under  it  in  five  or  fix  hours ; 
Vox.  VII.  K but 


194  History  ok 

but  others,  who  are  of  ftronger  conftitutions, 
furvive  the  agony  for  a few  hours  longer,  only 
to  fink  under  a general  mortification,  which 
enfues,  and  corrupts  the  whole  body. 

As  a gentleman  in  Virginia  was  walking  in 
the  fields  for  his  amufement,  he  accidentally 
trod  upon  a rattle-fnake,  that  had  been  lurking 
in  a ftony  place ; which,  enraged  by  the  preffure, 
reared  up,  bit  his  hand,  and  fhook  its  rattles. 
The  gentleman  readily  perceived  that  he  was  in 
the  moft  dreadful  danger ; but  unwilling  to  die 
unrevenged,  he  killed  the  fnake,  and  carrying 
it  home  in  his  hand,  threw  it  on  the  ground 
before  his  family,  crying  out,  “ I am  killed,  and 
there  is  my  murderer  !’’  In  fuch  an  extremity, 
the  fpeedieft  remedies  were  the  beft.  His  arm, 
which  was  beginning  to  fwell,  vvas  tied  up  near 
the  fhoulder,  the  wound  was  anointed  with  oil, 
and  every  precaution  taken  to  flop  the  infection. 
By  the  help  of  a very  ftrong  conffitution  he  re- 
covered j but  not  without  feeling  the  moft  va- 
rious and  dreadful  fymptoms  for  feveral  weeks 
together.  His  arm,  below  the  ligature,  ap- 
peared of  feveral  colours,  with  a writhing  among 
the  mufcles,  that,  to  his  terrified . imagination, 
appeai-ed  like  the  motions  of  the  animal  that 
had  wounded  him.  A fever  enfued;  the  lofs 
ol  his  hair,  giddinefs,  drought,  weaknefs,  and 
nervous  faintings : till,  by  flow  degrees,  a very 

ftrong 
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llrong  habit  overpowered  the  latent  malignity 
of  the  poifon.  ‘ 

Several  remedies  have  been  tried  to  alleviate 
this  calamity.  A decoifion  of  the  Virginian 
fnalce-root  is  confidered  as  the  moft  efFeifual ; 
and  at  the  fame  time  the  head  of  die  animal 
bruifed  and  laid  upon  the  part  afFefted,  is 
thought  to  aflift  the  cure.  In  general,  however, 
it  is  found  to  be  fatal ; and  the  Indians,  fenfible 
of  this,  take  care  to  dip  their  arrows  in  the 
poifon  under  the  rattle-fnake’s  fangs,  when 
they  defire  to  take  a fignal  revenge  of  their 
enemies. 

Thus  much  concerning  this  animal  is  agreed 
upon  by  every  naturalift : there  are  other  cir- 
cumftances  in  its  hiftory,  which  are  not  fo  well 
alcertained.  And  firft,  its  motion,  which  fome 
defcribe  as  the  fwifteft  imaginable;  afTerting, 
that  its  Indian  name  of  Ecacoalt,  which  fignifies 
the  wind-ferpent,  implies  its  agility  : others,  on 
the  contrary,  alFert,  that  it  is  the  flowed:  and 
the  moft  fluggilh  of  all  ferpents;  and  that  it 
leldom  moves  from  one  place.  In  this  oppo- 
fition  of  opinions,  there  are  others,  who  alTert, 
that  on  even  ground  it  moves  but  flowly ; but 
then,  among  rocks,  that  it  goes  at  a great  rate. 
If  we  may  argue  from  analogy,  the  opinion  of 
thofe  who  contend  for  its  flow  motion,  feems 
the  moft  probable;  as  the  viper,  which  it  fo 
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very  much  refembles,  is  remarkable  among  fer- 
pents  for  its  inaftivity. 

• It  is  faid  alfo  by  fome,  that  the  rattle-fnake 
has  a power  of  charming  its  prey  into  its 
mouth ; and  this  is  as  ftrongly  contradifted  by 
otliers.  The  inhabitants  of  Penfylvania  are 
faid  to  have  opportunities  of  obferving  this 
ftrange  fafcination  every  day.  The  fnake  is 
often  feen  balking  at  the  foot  of  a tree,  where 
birds  and  fquirrels  make  their  refidence.  There, 
coiled  upon  its  tail,  its  jaws  extended,  and  its 
eyes  fhining  like  fire,  the  rattle-fiiake  levels  its 
dreadful  glare  upon  one  of  the  little  animals 
above.  The  bird  or  the  fquirrel,  which  ever  it 
may  be,  too  plainly  perceives  the  mifchief  me- 
ditating againft  it,  and  hops  from  branch  to 
branch,  with  a timorous,  plaintive  found,  wilh- 
ing  to  avoid,  yet  incapable  of  breaking  through 
the  fafcination:  thus  it  continues  for  fome  time 
- its  feeble  efforts  and  complaints,  but  is  ftill  feen 
approaching  lower  and  lower  towards  the  bot- 
tom branches  of  the  tree,  until,  at  laft,  as  if 
overcome  by  the  potency  of  its  fears,  it  jumps 
down  from  the  tree  diredlly  into  the  throat  of 
its  frightful  deltroyer. 

In  order  to  afcertain  the  truth  of  this  ftory,  a 
moufe  was  put  into  a large  iron  cage,  where  a 
rattle-fnake  was  kept,  and  the  effedls  carefully 
obferved.  The  moufe  remained  motioiilefs  at 
one  end  of  the  cagej  while  the  fiiake,  at  the 
' otlier, 
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other,  continued  fixed,  with  its  eye  glaring  full 
on  the  little  animaj,  and  its  jaws  opened  to  their 
widefi;  extent ; tlw  moufe  for  forpe  time  feemed 
eager  to  efcape  ; but  every  effort  only  ferved  to 
encreafe  its  terrors,  and  to  draw  it  ftill  nearer 
the  enemy ; till,  after  feveral  ineffeflual  attempts 
to  break  the  fafcination,  it  was  feen  to  run  into 
the  jaws  of  the  rattle-fnake,  where  it  was  in- 
ftantly  killed. 

To  thefe  accounts  the  incredulous  oppofe  the 
improbability  of  the  facS ; they  affert,  that  fuch 
a power  afcribed  to  ferpents,  is  only  the  rem- 
nant of  a vulgar  error,  by  which  it  was  fuppofed 
that  ferpents  could  be  charmed,  and  had  alfo  a 
power  of  charming.  They  aver,  that  animals 
are  fo  far  from  running  down  the  throat  of  a 
rattle-fnake  in  captivity,  that  the  fnake  will  eat 
nothing  in  that  ftate,  but  aiSlually  dies  for  want 
of  fubfiftence. 

A ferpent,  called  the  Whip-fnake,  is  ftill 
more  venomous  than  the  former.  This  animal, 
which  is  a native  of  the  Eaft,  is  about  five  feet 
long,  yet  not  much  thicker  than  the  thong  of 
a coachman’s  whip.  It  is  exceedingly  venomous  ; 
and  its  bite  is  faid  to  kill  in  about  fix  hours. 
One  of  the  Jefuit  millionaries  happening  to 
enter  into  an  Indian  pagoda,  faw  what  he  took 
to  be  a whip-cord  lying  on  the  floot,  and 
ftooped  to  take  it  up;  but,  upon  handliifg  it, 
_what  was  his  furprize  to  find  that  it  was  ani- 
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mated,  and  no  other  than  the  whip-fnake,  of 
which  he  had  heard  fuch  formidable  accounts  ! 
Fortune,  however,  feemed  favourable  to  him, 
for  he  grafped  it  by  the  head,  fo  that  it  had  no 
poiver  to  bite  him,  and  only  twifted  its  folds  up 
his  arm.  In  this  manner  he  held  it,  till  it  was 
killed  by  thofe  who  came  to  his  affiftance. 

To  this  formidable  clafs  might  be  added  the 
Afp,  whofe  bite  however  is  not  attended  with 
thofe  drowfy  fymptoms  which  the  ancients 
afcribed  to  it.  The  Jaculus  of  Jamaica  alfo, 
is  one  of  the  fwifteft  of  the  ferpent  kind.  The 
Hsemorrhois,  fo  called  from  the  hemorrhages  ' 
which  its  bite  is  faid  to  produce;  the  Seps,  , 
whofe  wound  is  very  venomous,  and  caufes  the 
part  affected  to  corrupt  in  a very  fhort  time  ; I 
the  Coral  Serpent,  which  is  red,  and  whofe  bite  ' 
is  faid  Co  be  fatal.  But  of  all  others,  the  Cobra  ■; 
di  Capello,  or  Hooded  Serpent,  inflidts  the  j 
moft  deadly  and  incurable  wounds.  Of  this  ^ 
formidable  creature  there  are  five  or  fix  different  ^ 
kinds;  but  they  are  all  equally 'dangerous,  and 
their  bite  followed  by  fpeedy  and  certain  death. 

It  is  from  three  to  eight  feet  long,  with  two 
large  fangs  hanging  out  of  the  upper  jaw.  It 
has  a broad  neck,  and  a mark  of  dark  brown 
on  the  forehead ; which,  when  viewed  frontwife,  , 
looks  like  a pair  of  fpe£b.cles ; but  behind,  like 
the  head  of  a cat.  The  eyes  are  fierce,  and  full 
of  fire ; the  head  is  fmall,  and  the  nofe  flat,  . 

^ though 
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though  covered  with  very  large  fcales,  of  a yel- 
lowiih  afti-colour;  the  fkin  is  white,  aud  the 
lar^e  tumour  on  the  neck  is  flatc  and  covered 
with  oblong,  fmooth  fcales.  The  bite  of  this 
animal  is  faid  to  be  incurable,  the  patient' dying 
in  about  an  hour  after  the  wound  j the  w'hole 
frame  being  diffolved  into  one  putrid  mafs  of 
corruption. 

To  remedy  the  bite  of  all  thefe  animals,  per- 
haps fallad-oil  would  be  very  efficacious ; how- 
ever, the  Indians  make  ufe  of  a compofition, 
which  is  called,  in  Europe,  Petro  de  Cobra,  or 
the  Serpent  Stone;  and  which,  applied  to  the 
wound,  is  faid  to  draw  out  the  venom.  The 
compofition  of  this  ftone,  for  it  is  an  artificial 
fubftance,  is  kept  a fecret;  and  perhaps  its 
effeifs  in  extracting  the  venom  may  be  ima- 
ginary; neverthelefs,  it  is  certain  that  it  has  a 
pov/er  of  flicking  to  the  ikin,  and  fucking  a part 
of  the  blood  from  the  wound.  This  it  may  do 
fomewhat  in  the  fame  manner  as  we  fee  a 
tobacco-pipe  flick  to  the  lips  of  a man  who  is 
fmoking  : yet  ftill  we  are  ignorant  of  the  man- 
ner ; and  the  fecret  might  probably  be  of  fome 
ufe  in  medicine.  It  were  to  be  wiftied,  there- 
fore, that  tliofe  w.'iO  go  into  India  would  exa- 
mine into  this  compofition,  and  give  us  the  re- 
fult  01  their  enquiries  ; but  I fear  that  it  is  not 
to  benefit  mankind,  that  our  travellers  now  go 
to  India. 
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CHAP.  X. 


Of  Serpents  without  p'cnom. 

H E clafs  of  ferpents  without  poifon,  may 


1 be  diftinguifhed  from  thofe  that  are  ve- 
nomous, by  their  wanting  the  fang  teeth  : their 
heads  alfo  are  not  fo  thick  in  proportion  to  their 
bodies ; and,  in  general,  they  taper  off  to  the 
tail  more  gradually  in^  a point.  But  notv/ith- 
ftanding  their  being  deftitute  of  venom,  they 
do  not  ceafe  to  be  formidable : fome  grow 
to  a fize  by  which  they  become  the  moft 
powerful  animals  of  the  foreft  ; and  even  the 
finallefl:  and  moft  harmlefs  of  this  (lender  tribe 
'find  protedfion  from  the  fimilitude  of  their 


form. 


The  fangs  make  the  great  diftindfion  among 
ferpents ; and  all  this  tribe  are  without  them. 
Their  te:th  are  fliort,  numerous,  and,  in  the 
fmaller  kinds,  perfedtly  inoffenfive : they  lie 
in  either  jaw,  as  in  frogs  and  fifties,  their 
points  bending  backwards,  the  better  to  fecure 
their  prey.  They  want  that  artificial  mechanifm 
by  which  the  poifonous  tribe  inflidfTuch  deadly 
wounds : they  have  no  gland  in  the  head  for 
preparing  venom;  no  conduits  for  conveying 
it  to  the  teeth ; no  receptacles  there ; no  hollow 
in  the  inftrument  that  inflidfs  the  wound.  Their 
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bite,  when  the  teeth  happen  to  be  large  enough 
to  penetrate  the  fkin,  for  in  general  they  are 
too  fmall  for  this  purpofe,  is  attended  with  no 
other  fymptoms  than  thofe  of  an  ordinary  punc- 
ture j and  many  of  this  tribe,  as  if  fenfible  of 
their  own  impotence,  cannot  be  provoked  to 
bite,  though  never  fo  rudely  aflaulted.  They 
hifs,  dart  out  their  forky  tongues,  ereft  them- 
felves  on  the  tail,  and  call  up  all  their  terrors  to 
intimidate  their  aggrellors  ; but  feem  to  confi- 
der  their  teeth  as  unneceflary  inftruments  of  de- 
fence, and  never  attempt  to  ufe  them.  Even 
among  the  largeft  of  this  kind,  the  teeth  are 
never  employed,  in  the  moft  defperate  engage- 
ments. When  a hare  or  a bird  is  caught,  the 
teeth  may  ferve  to  prevent  fuch  fmall  game  from 
efcaping ; but  when  a buffalo  or  a tiger  is  to  be 
encountered,  it  is  by  the  ftrong  folds  of  the 
body,  by  the  fierce  verberations  of  the  tail,  that 
the  enemy  is  deftroyed : by  this  twining  round, 
and  drawing  the  knot  with  convulfive  energyj 
this  enormous  reptile  breaks  every  bone  in  the 
drupede’s  body,  and  then,  at  one  morfel,  de- 
vours its  prey. 

From  hence  we  may  diftinguifh  the  ueve- 
nomous  tribe  into  two  kinds  firft,  into  thofe 
which  are  feldom  found  of  any  confiderable 
magnitude,  and  that  never  offend  animals  larger 
or  more  powerful  than  themfelves,  but  which 
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find  their  chief  protedion  in  flight,  or  in  the 
doubtfulnefs  of  their  form ; fecondly,  into  fuch 
^ as  grow  to  an  enormous  fize,  fear  no  enemy, 
but  indifcriminately  attack  all  other  animals  and 
devour  them.  Of  the  firft  kind  is  the  Common 
Black  Snake,  the  Blind  Worm,  the  Efculapian 
Serpent,  the  Amphifbaena,  and  feveral  others. 
Of  the  fecond,  the  Lyboya,  the  Boiguacu,  the 
Depona,  and  the  Boiquatrara. 

The  Black  Snake  is  the  largeft  of  Englifti 
ferpents,  fometimes  exceeding  four  feet  in 
length.  The  neck  is  flender ; the  middle  "of 
the  body  thick ; the  back  and  fides  covered  with 
fmall  fcales;  the  belly  with  oblong,  narrow, 
tranfverfe  plates  : the  colour  of  tlie  back  and 
fides  are  of  a dufky  brown ; the  middle  of  the 
back  marked  with  two  rows  of  fmall  black 
fpots,  running  from  the  head  to  the-  tail  j the 
plates  on  the  belly  are  dufky ; the  fcales  on  the 
Tides  are  of  a blueifh  white : the  teeth  are  fmall 
and  ferrated,  lying  on  each  of  the  ^aw  in  two 
rows.  The  whole  fpecies  is  perfectly  inoffen- 
five  ; taking  fhelter  in  dung-hills,  and  among 
bufhes  in  moift  places ; from  whence  they  feldom 
remove,  unlefs  in  the  midft  of  the  day,  in  fuin- 
mer,  when  they  are  called  out  by  the  heat  to 
bafk  themfelves  in  the  fun.  If  difturbed  or 
attacked,  they  move  away  among  the  brambles 
with  great  fwiftnefs  j but  if  too  ciofely  pur- 

fued. 


the  Serpent  Kind.  203 

fued,  they  hifs  and  threaten,  and  thus  render 
themfelves  formidable,  though  incapable  of  of- 
fending. 

The  black  fnake  preys  upon  frogs,  infe(51s, 
worms,  mice,  and  young  birds  ; and,  confidering 
the  fmallnefs  of  the  neck,  it  is  amazing  how 
large  an  animal  it  will  fwallow.  The  black 
fnake  of  Virginia,  which  is  larger  than  our’s, 
and  generally  grows  to  fix  feet  long,  takes  a prey 
proportionable  to  its  fize ; partridges,  chickens, 
and  young  ducks.  It  is  generally  found  in  the 
neighbourhood  of  the  hen-rooft,  and  will  de- 
vour  the  eggs  even  while  the  hen  is  fitting  up- 
on them : thefe  it  fwallows  whole ; and  often, 
after  it  has  done  the  mifchief,  will  coil  itfelf 
round  in  the  neft. 

The  whole  of  this  tribe  are  oviparous,  ex- 
cluding eighty  or  an  hundred  eggs  at  a time, 
which  are  laid  in  dung-hills  or  hot-beds ; the 
heat  of  which,  aided  by  that  of  the  fun,  brings 
them  to  maturity.  During  winter  they  He  tor- 
pid, in  banks  of  hedges,  and  under  old  trees. 

The  Blind  Worm  is  another  harmlefs  reptile, 
with  a formidable  appearance.  The  ufual  length 
of  this  fpecies  is  eleven  inches.  The  eyes  are 
red ; the  head  fmall ; the  neck  ftill  more  llender : 
from  that  part  the  body  grows  fuddenly,  ahd 
continues  of  an  equal  bulk  to  the  tail,  which 
ends  quite  blunt ; the  colour  . of  the  back  is  ci- 
nereous, marked  with  very  fmall  lines,  compofed 
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of  minute  black  fpecks ; the  fides  are  of  a red- 
difh  call;  the  belly  dufky,  and  marked  like  the 
back.  The  motion  of  this  ferpent  is  flow ; 
from  which,  and  from  the  fmallnefs  of  the  eyes, 
are  derived  its  names  5 fome  calling  it  the  Slow, 
and  fome  the  Blind  Worm.  Like  all  the  reft  of 
the  kind  in  our  climates,  they  lie  torpid  during 
winter  and  are  fometimes  found,  in  vaft  num- 
bers, twifted  together.  This  animal,  like  the 
former,  is  perfectly  innocent ; however,  like  the 
viper,  it  brings  forth  its  young  alive.  Gefner 
tells  us,  that  one  of  thefe  being  ft  ruck  on  the 
head  when  it  was  pregnant,  it  immediately  caft 
forth  its  young. 

The  AmphifbEena,  or  the  Double  Headed  Ser- 
pent, is  remai'kable  for  moving  along  with  either 
the  head  or  the  tail  foremoft ; and  from  thence 
it  has  been  thought  to  have  two  heads.  This 
error  took  its  rife  from  the  thicknefs  of  the  tail, 
which,  at  a diftance,  may  be  miftaken  for  ano- 
ther head.  Upon  a nearer  view,  however,  the 
error  is  eaftly  difcovered,  and  the  animal  will 
be  found  formed  according  to  the  ufual  courfe 
of  nature.  It  is  as  thick  at  one  end  as  at  the 
other ; and  the  colour  of  the  flcin  is  like  that  of 
the  earth,  being  rough,  hard,  and  varioufly  fpot- 
ted.  Some  have  affirmed  that  its  bite  is  dan-  > 
gerous ; but  this  mail:  be  a miftake,  as  it  wants 
the  fangs,  and  confequently  the  elaboratory  that 
prepares  the  poifon. 
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Thefe  animals  are  only  formidable  from  their 
fimilitude  to  the  viper  tribe ; and,  in  fome  coun- 
tries, where  fuch  reptiles  are  common,  they 
make  the  diftin£lion  fo  exa61:ly,  that  while  they 
deftroy  ferpents  of  one  kind  with  great  animo- 
fity,  they  take  others  into  their  houfes,  and  even 
into  their  bolbms,  with  a kind  of  unaccountable 
afFedfion.  The  Efculapian  Serpent  of  Italy  is 
among;  this  numher.  It  is  there  fuftered  to 
crawl  about  the  chambers ; and  often  gets  into 
the  beds  where  people  lie.  It  is  a yellow'  fer- 
pent,  of  about  an  ell  long  ; and  though  inno- 
cent, yet  will  bite  when  exafperated.  They  are 
faid  to  be  great  deftroyers  of  mice ; and  this  may 
be  the  reafon  why  they  are  taken  under  human 
proteitioQ.  The  Boyuraa  of  Ceylon  is  equally 
a favourite  among  the  natives ; and  they  confl- 
der  the  meeting  it  as  a fign  of  good  luck.  The 
Surinam  Serpent,  which  fome  improperly  call 
the  Ammodytes,  is  equally  harmlefs  and  defira- 
ble  among  the  favages  of  that  part  of  the  world. 
They  confider  themfelves  as  extremely  happy  if 
this  animal  comes  into  their  huts.  The  colours 
of  this  ferpent  are  fo  many  and  beautiful,  that 
they  furpafs  all  defcription ; and  thefe  perhaps 
are  the  chief  inducements  to  the  favages  to 
confider  its  vifits  as  fo  very  fortunate.  A Hill 
greater  favourite  is  the  Prince  of  Serpents,  a 
native  of  Japan,  that  has  not  its  equal  for  beauty. 
The  fcales  which  cover  the  back  are  reddifh, 
- finely 
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finely  fliaded,  and  marbled  with  large  fpots  of 
irregular  figures  mixed  with  black.  7'he  fore 
part  of  the  head  is  covered  with  large  beautiful 
fcales,  the  jaws  bordered  with  yellow,  the  fore- 
head marked  with  a black  marbled  ftreak,  and 
the  eyes  handfome  and  lively.  But  of  all  others, 
the  Gerenda  of  the  Eaft  Indies  is  the  moft  ho- 
noured and  efieemed.  To  this  animal,  which  is 
finely  fpotted  with  various  colours,  the  natives 
of  Calicut  pay  divine  honours  ; 'and  while  their 
deity  lies  coiled  up,  which  is  its  ufual  pofturc, 
the  people  fall  upon  their  faces  before  it  with" 
ftupid  adoration.  The  African  Gerenda  is 
larger,  and  worftiipped  in  the  fame  manner,  by 
the  inhabitants  of  the  coafts  of  Mozambique. 
The  Ikin  is  not  fo  finely  fpotted  as  the  former; 
but  it  is  variegated  all  over  the  body  with  very 
fine  white,  afh-coloured,  and  black  fpots.  The 
brilliancy  of  colouring  in  thefe  reptiles  would 
only  ferve  with  us  to  encreafe  our  difguft;  but 
in  thofe  countries  where  they  are  common, 
diftinvSlions  are  made ; and  even  in  this  horrid 
clafs,  there  are  fome  eyes  that  can  difeover 
beauty. 

But  in  the  larger  tribe  of  ferpents,  there  is 
nothing  but  danger  to  be  apprehended.  - This 
formidable  clafs,  though  without  venom,  have 
fomething  frightful  in  their  colour,  as  well  as 
their  fize  and  form.  They  want  that  vivid  hue 
with  which  the  favages  are  fo  much  pleafed  in 

the 
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the  lefl'er  kinds ; they  are  all  found  of  a dufky 
colour,  with  large  teeth,  which  are  more  for- 
midable than  dangerous.. 

The  firft  of  this  clafs,  is  the  Great  Jiboya  of 
Java  and  Brazil,  which  Legaut  affirms  he  has 
feen  fifty  feet  long.  Nor  is  he  fingular  in  this 
report,  as  many  of  the  miffionaries  affirm  the 
fame ; and  we  have  the  concurrent  teftimony  of 
hiftorians  as  a further  proof.  The  largefl  ani- 
mal of  this  kind,  which  has  been  brought  into 
Europe,  is  but  tliirty-fix  feet  long;  and  it  is 
probable,  that  much  greater  have  been  feen 
and  deftroyed,  before  they  were  thought  worth 
fending  fo  far,  to  fatisfy  European  curiofity. 
The  moft  ufual  length,  however,  of  the  jiboya, 
is  about  twe^nty  feet,  and  the  thicknefs  in  pro- 
portion. The  teeth  are  fmall  in  proportion  to 
the  body ; nor  are  they  ufed,  but  when  it 
Icizes  the  fixuilleft  prey.  It  lifes  ii)  wait  for 
wild  animals  hear  the  path,  and  when  it  throws 
itfelf  upon  them,  it  wraps  them  round  fo  clofc- 
ly  as  to  break  all  the  bones ; then  moiften- 
ing  the  whole  body  over  with  its  flaver,  it 
makes  it  fit  for  deglutition,  and  fwallows  it 
whole. 

'Ehe  Boiguacu  is  fuppofed  to  be  the  next  in 
magnitude,  and  has  often  been  feen  to  fwallow 
a goat  whole.  It  is  thickeft  in  the  middle 
of  the  body,  and  grows  fhorter  and  fmaller 
towards  the  head  and  the  tail : on  the  middle 
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of  the  back  there  is  a chain  of  fmall  black 
fpots  running  along  the  length  of  It ; and  on 
each  fide,  there  are  large  round  black  fpots,  at 
fome  diftance  from  each  other,  which  are  white 
in  the  center:  between  thefe,  near  the  belly, 
there  are  two  rows  of  leffer  black  fpots,  which 
run  parallel  to  the  back.  It  has  a double  row 
of  fharp  teeth  in  each  jaw,  of  a white  colour, 
and  fhining  like  mother-of-pearl.  The  head  is 
broad;  and  over  the  eyes  it  is  raifed  into  two 
prominences:  near  the  extremity  of  the  tail 
there  are  two  claws^  refembling  thofe  of 
birds. 

Thefe  ferpents  lie  hid  in  thickets,  from  whence 
they  fally  out  unawares,  and  raifing  themfelves 
upright  on  their  tails,  will  attack  both  men  and 
beafts.  They  make  a loud  hifling  noife  when 
exafperated ; and  fometimes  winding  up  trees, 
will  dart  down  upon  travellers,  and  twift  them- 
felves fo  clofely  round  their  bodies,  as  to  difpatch 
them  in  a very  few  minutes.  Condamine,  how- 
ever, affirms,  that  their  bite  is  not  dangerous  ;■ 
for  though  the  teeth  are  fo  large  as  to  infpire 
the  beholder  with  terror,  yet  the  wound  they 
make  is  attended  with  no  dangerous  confe- 
quences  whatever.  Dellon  affirms,  that  they 
generally  haunt  defert  places  ; and  though  they 
are  fometimes  feen  near  great  towns,  or  on- 
the  banks  of  rivers,  yet  it  is  generally  after' 
fome  great  inundation : he  never  faw  any  but 

what 
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what  were  dead ; and  they  appeared  to  him 
like  the  fJ'unk  of  a great  tree  lying  on  the 
ground. 

To  this  clafs  of  large  ferpents,  we  may  refer 
the  Depona,  a native  of  Mexico,  with  a very 
large  head  and  great  jaws.  The  mouth  is  armed  ‘ 
with  cutting,  crooked  teeth,  among  which  there 
are  two  longer  than  the  reft,  placed  in  the  fore 
part  of  the  upper  jaw,  but  very  different  from 
the  fangs  of  the  viper.  All  round  the  mouth 
there  is  a broad  fcaly  border ; and  the  eyes  are 
fo  large,  that  they  give  it  a very  terrible  afpedl. 
The  forehead  is  covered  with  very  large  fcales  ; 
on  which  are  placed  others,  that  are  fmaller, 
eurioufly  ranged  : thofe  on  the  back  are  greyifti, 
and  alon^  it  runs  a double  chain,  whofe  ends 
are  joined  in  the  manner  of  a buckler.  Each 
fide  of  the  belly  is  marbled  with  large  fquare 
fpots,  of  a chefnut  colour ; in  the  middle  of 
which  is  a fpot,  which  is  round  and  yellow. 
They  avoid  the  fight  of  man  ; and,  confequently, 
never  do  much  harm. 

Such  are  the  moft  noted  animals  of  the  fer- 
pent  tribe  : but  to  recount  all,  would  be  a vain, 
as  well  as  a ufelefs  endeavour.  In  thofe  coun- 
tries where  they  abound,  their  difcriminations 
are  fo  numerous,  and  their  colour  fo  various, 
that  every  thicket  feems  to  produce  a new  ani- 
mal. The  fame  fcrpent  is  often  found  to  bring 
forth  animals  of  eight  or  ten  different  colours  : 

and 
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and  the  naturalifl  who  attempts  to  arrange  them 
by  that  mark,  will  find  that  he  has  made  dif- 
tin^lions  which  are  entirely  difowned  by  Nature  : 
however,  a very  confiderable  number  might  be 
added  to  enlarge  the  catalogue ; but  having 
fupplied  a general  hillory,  the  mind  turns  away 
from  a fubjeff  where  every  object  prefents  fome- 
thing  formidable  or  loathlbme  to  the  imagina- 
tion. Indeed,  the  whole  tribe  refemble  each 
other  fo  nearly,  that  the  hiftory  of  one  may 
almofl  ferve  for  every  other.  They  are  all  ter- 
rible to  the  imagination,  all  frightful  to  behold 
in  their  fury,  and  have  long  been  confidered  as 
a race  of  animals  between  whom  and  man  there 
is  a natural  antipathy. 
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CHAP.  I. 

Of  Infe£ls  in  General. 

Ha V I N G gone  through  the  upper  ranks 
of  nature,  we  defcend  to  that  of  infects,  a 
fuhjecl  aliVioft  inexhauftible,  from  the  number  of 
its  tribes  and  the  variety  of  their  appearance. 
I'hofe  who  have  profelledly  written  on  this 
fubjeft  feem  to  confider  it  as  one  of  the  greateft 
that  can  occupy  the  human  mind,  as  the  moft 
pleafing  in  animated  nature.  “ After  an  atten- 
“ tive  examination,”  fays  Swammerdam,  “ of 
“ the  nature  and  anatomy  of  the  fmalleft  as  well 
as  the  largeft  animals,  I cannot  help  allowing 
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“ the  leaft  an  equal,  or  perhaps  a fuperior, 
“ degree  of  dignity.  If,  while  we  difTecSt  with 
“ care  the  larger  animals,  we  are  filled  with 
“ wonder  at  the  elegant  difpofition  of  their  parts, 
“ to  what  an  height  is  our  aftonifhment  railed, 
« when  we  difcover  all  thefe  parts  arranged  in 
“ the  leaft  in  the  fame  regular  manner  ! Not- 
« withftanding  the  fmallnefs  of  ants,  nothing 
“ hinders  our  preferring  them  to  the  largeft 
“ animals  ; if  we  confider  either  their  unwearied 
“ diligence,  their  wonderful  ftrength,  or  their 

inimitable  propenfity  to  labour.  Their  amaz- 
“ ing  love  to  their  young  is  ftill  more  un- 
‘‘  paralleled  among  the  larger  claftes.  They  not 
“ only  daily  carry  them  to  fuch  places  as  may 
“ afford  them  food ; but  if  by  accident  they  are 
“ Idlled,  and  eveji  cut  into  pieces,  they,  with 
“ the  utmoft  tendernefs,  will  carry  them  away 
“ piecemeal  in  their  arms.  Who  can  fliew 
“ fuch  an  example  among  the  larger  animals, 
“ which  are  dignified  with  the  title  of  per- 
“ fed!  ? Who  can  find  an  inftance  in  any  other 
“ creature  that  can  come  in  compefition  with 
“ this  ?” 

Such  is  the  language  of  a man  who  by  long 
ftudy  became  enamoured  of  his  fubjedt  j but  to 
thofe  who  judge  lefs  partially,  it  will  be  found 
that  the  infedf  tribe,  for  every  reafon,  deferve  but 
the  laft  and  loweft  rank  in  animated  nature.  As 
in  mechanics  the  moft  complicated  machines  are 

required 
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required  to  perform  the  niceft  operations,  fo  in 
anatomy  the  nobleft  animals  are  moft  varioufly 
and  wonderfully  made.  Of  all  living  beings, 
man  offers  the  moft  wonderful  variety  in  his 
internal  conformation  j quadrupedes  come  ne^t^ 
and  othpr  animals  follow  in  proportion  to  their 
powers  or  their  excellencies.  Infedls  feem  of 
all  others  the  moft  imperfectly  formed  ; from 
their  minutenefs,  the  dilledling  knife  can  go  but 
a ftiort  way  in  the  inveftigation ; but  one  thing 
argues  an  evident  imperfection,  virhich  is,  that 
many  of  them  can  live  a long  time,  though 
deprived  of  tbofe  organs  which  are  neceflary  to 
life  in  the  higher  ranks  of  nature.  Many  of 
them  are  furniflied  with  lungs  and  an  heart  like  ^ 
nobler  animals ; yet  the  caterpillar  continues  to 
live,  though  its  heart  and  lungs,  which  Is  often 
the  cafe,  are  entirely  eaten  away. 

But  it  is  not  from  their  conformation  alone 
that  infedls  are  inferior  to  other  animals,  but 
from  their  inftinfts  alfo.  It  is  true,  that  the  ant 
and  the  bee  prefent  us  with  very  ftriking  in- 
ftances  of  affiduity;  but  how  far  are  theirs 
beneath  the  marks  of  fagacity  exhibited  in  the 
hound  or  the  ftag  ! A bee  taken  from  the  fwarm 
is  totally  helplefs  and  inaftive,  incapable  of 
giving  the  fmalleft  variation  to  its  inftindls : it 
has  but  one  fmgle  method  of  operating ; and,  if 
put  from  that,  it  can  turn  to  no  other.  In  the 
purfuits  of  the  hound,  there  is  fomething  like  a 

choice ; 
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choice ; in  the  labours  of  the  bee,  the  whole 
appears  like  necelTity  or  coinpulfion. 

If  infects  be  conlidered  as  bearing  a relation 
to  man,  and  as  aflifting  him  in  the  pleafures  or 
neceflities  of  life,  they  will,  even  in  this  refpedt, 
fink  in  the  comparifon  with  the  larger  tribes  of 
nature.  It  is  true,  that  the  bee,  the  filk-worm, 
the  cochineal-fly,  and  the  cantharides,  render 
him  fignal  fervices;  but  how  m.any  others  of 
this  clafs  are  either  noxious,  or  totally  un- 
ferviceable  to  him.  Even  in  a country  like 
ours,  where  all  the  noxious  animals  have  been*^ 
reduced  by  repeated  afliduity,  the  infect  tribes 
ftill  maintain  their  ground,  and  are  but  too 
often  unwelcome  intruders  upon  the  fruits  of 
human  induftry.  But  in  more  uncultivated 
regions,  their  annoyance  and  devaftations  are 
terrible.  What  an  uncomfortable  life  muft  the 
natives  lead  in  Lapland,  and  fome  parts  of 
America,  where,  if  a candle  be  lighted,  the  in- 
fedls  fwarm  in  fuch  abundance,  as  inflrantly  to 
extinguilh  it  with  their  numbers;  where  the  in- 
habitants are  obliged  to  fmear  their  bodies  and 
faces  with  tar,  or  fome  other  compofition,  to 
protedl  them  from  the  pundfure  of  their  minute 
enemies ; where,  though  millions  are  deftroyed, 
famiftied  millions  are  ftill  feen  to  fucceed,  and 
to  make  the  torture  endlefs  ! 

Their  amazing  number  is  alfo  an  argument 
of  their  imperfedlion.  It  is  a rule  that  obtains 
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through  all  nature,  that  the  nobler  animals  are 
flpwly  produced,  and  that  Nature  a6ls  with  a 
kind  of  dignified  oeconomy;  but  the  meaner 
hirths  are  lavilhed  in  profufion,  and  thoufands 
are  brought  forth  merely  to  fupply  the  necef- 
fities  of  the  more  favourite  objects  of  creation. 
Of  all  other  produitions  in  nature,  infects  are 
the  moft:  numerous.  Vegetables  that  cover  the 
furfiice  of  the  earth  bear  no  proportion  to  their 
multitudes ; and  though  at  fii'ft  fight  herbs  of 
the  field  feem  to  be  the  parts  of  organized  na- 
ture produced  in  the  grcateft  abundance,  yet, 
upon  minuter  infpecStion,  we  fliall  find  every 
plant  fupporting  a number  of  fcarce  perceptible 
creatures,  that  fill  up  the  various  ftages  of  youth, 
vigour,  and  age,  in  the  compafs  of  a few  days 
exiftencc. 

All  other  animals  are  capable  of  fome  degree 
of  education ; their  inftihfts  may  be  fupprefled 
or  altered;  the  dog  may  be  taught  to  fetch 
and  carry ; the  bird  to  whiftle  a tune ; and  the 
ferpent  to  dance  : but  the  infect  has  but  one  in- 
variable method  of  operating ; no  arts  can  turn 
it  from  its  inftinils ; and  indeed  its  life  is  too 
fhort  for  inftruflion,  as  a fi'ngle  feafoa  often 
terminates  its  exiftence. 

For  thefe  reafons,  the  infeiSb  tribe  are  de- 
fervedly  placed  in  the  loweft  rank  of  animated 
nature ; and,  in  general,  they  feem  more  allied 
to  the  vegetables  on  which  they  feed  than  to  the 
Vo  L.  VII.  L ' nobler 
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nobler  claflfes  above  them.  Many  of  them  are 
attached  to  one  vegetable,  often  to  a fingle  leaf ; 
there  they  encreafe  with  the  flouriftiing  plant, 
and  die  as  it  decays;  a few  days  fill  up  the 
nieafure  of  .tlieir  contemptible  lives;  while  the 
ends  for  which  they  were  produced,  or  the 
pleafures  they  enjoyed,  to  us  at  leaft,  are  utterly 
.unknown. 

Y et  while  I am  thus  fixing  the  rank  of  a 
certain  clafs  of  animals,  it  feems  neceflary  to 
define  the  nature  of  thofe  animals  which  are  - 
thus  degxaded.  Definitions  in  general  produce 
little  knowledge ; but  here  where  the  lhades  of 
nature  are  fo  intimately  blended,  fome  difcri- 
mination  is  neceflary  to  prevent  confufion.  The 
fmallnefs  of  the  animal,  for  infliance,  does  not 
conftitute  an  infetSt;  for  then,  many  of  the 
lizard  kind,  which  are  not  above  two  inches 
long,  would  come  under  this  denomination; 
and  if  the  fmaller  lizards,  why  not  the  crocodile, 
which  would  be  a terrible  infedt  indeed  ? In  the 
fame  manner,  fmallnefs,  with  a flow  creeping 
motion,  does  not  conftitute  an  infedl;  for, 
though  fnails  might  be  called  infedls  with  the 
fame  propriety,  the  whole  tribe  of  fea  fhell-nfh 
would  then  have  equal  pretenfions,  and  a very 
troublefome  innovation  would  be  brought  iqto 
our  language,  which  is  already  formed.  Ex- 
cluding fuch  animals,  therefore,  from  the  infedl 
tribe,  we  may  define  infers  to  be  /////r  animals 
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without  red  bloody  bones  or  cartilages^  furnijhed 
with  a trunks  or  elfe  a mouthy  opening  lengthivifcy 
with  eyes  which  they  are  incapable  of  covering., 
and  with  lungs  which  have  their  openings  on  the 
fides.  This  definition  comprehends  the  whol^ 
clafs  of  infects,  whether  with  or  without  wings, 
whether  in  their  caterpillar  or  butterfly  ftate, 
whether  produced  in  the  ordinary  method  of 
generation  between  male  and  female,  or  from 
an  animal  that  is  itfelf  both  male  and  female,  or 
from  the  fame  animal  cut  into  feveral  parts,  and 
each  part  producing  a perfedt  animal. 

From  hence  it  appears,  that  in  this  clafs  of 
animals  there  are  numerous  dillindtions,  and 
that  a general  defcription  will  by  no  means  fervc 
for  all.  Almoft  every  fpecies  has  its  own  dif- 
tin«5l  hiftoryj  and  exhibits  manners,  appetites, 
and  modes  of  propagation,  peculiarly  its  own. 
In  the  larger  ranks  of  exiflence,  two  animals 
that  nearly  refemble  each  other  in  form  will  be 
found  to  have  a fimilar  hlftory  \ but  here  infedls 
almoft  entirely  alike  will  be  often  found  per- 
fedlly  diflimilar,  as  well  in  their  manner  of 
bringing  forth  and  fubfifting  as  in  the  changes 
which  they  undergo  during  their  fhort  lives. 
Thus  as  this  clafs  is  prolific  beyond  computa- 
tion, fo  are  its  varieties  multiplied  beyond  the 
power  of  defcription.  The  attempt  to  enume- 
rate all  the  fpecies  of  a fly  or  a moth  would  be 
very  fruitlefs ; but  to  give  an  hiftory  of  all 
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would  be  utterly  impracticable ; fo  various  arc 
the  appetites,  the  manners,  and  the  lives  of  this 
humble  clafs  of  beings,  that  every  fpecies  re- 
quires its  diftinft  hiftory.  An  exadt  plan,  there- 
fore, of  Nature’s  operations  in  this  minute  fet  of 
creatures  is  not  to  be  expedted  3 and  yet  fuch  a 
general  pidture  may  be  given,  as  is  fufficient  to 
fhew  the  protedtion  Which  Providence  affords  its 
fmalleft  as  vvell  as  its  largeft  produdtions,  and  to 
difplay  that  admirable  circulation  -in  nature,  by 
which  one  fet  of  living  beings  find  fubfiftence 
from  the  deftrudtion  of  another  3 and  by  which 
life  is  continued  without  a paufe  in  every  part 
of  the  creation.  ■ * • - 

Upon  calling  a flight  view  over  the  whole 
ihfedl  tribe  juft  when  they  are  fuppofed  to  rouze 
from  their  ftate  of  annual  torpidity,  when  they 
begin  to  feel  the  genial  influence  of  fpring,  and 
again  exhibit  new  life  in  every  part  of  nature, 
their  numbers  and  their  varieties  feem  to  exceed 
all  powers  of  calculation,  and  they  are  indeed 
too  great  for  defeription.  When  we  look  clofer, 
howev^er,  we  fliall  find  fome  ftriking  fimilitudes, 
either  in  their  propagation,  their  manners,  or 
their  form,  that  give  us  a hint  for  grouping 
feveral  of  them  into  one  defeription,  and  thus 
enabling  us  to  fliorten  the  labour  of  a feparate 
hiftory  for  every  fpecies.  Swammerdam,  Reau- 
mur, and  Linnaeus,  have  each  attempted  to 
abridge  the  talk  of  defeription,  by  tiirowing  a 
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number  of  fimilar  animals  into  diftin£l:  clafles, 
.and  thus  making  one  general  hiftory  Hand  for 
all.  I will  avail  myfelf  of  their  labours ; and 
uniting  their  general  diftinftions,  throw  the 
whole  clafs  of  infe£fs  into  four  feparate  diftri- 
butijons,  giving  under  each  the  hillory  of  every 
fpecies  that  feems  to  me  confiderable  enough  to 
deferve  our  notice.  Thus  our  labour  will  be 
Ihortened ; and  the  very  rank  in  which  an  infect 
is  placed  will,  in  fome  meafure,  exhibit  a con- 
fjderable  part  of  its  hiftory. 

In  our  curfory  infpedfion  of  the  infedt  tribe, 
the  firft  animals  that  offer  themfelves  are  thofe 
W’hich  want  wings,  tliat  appear  crawling  about 
on  every  plant,  and  on  every  fpot  of  earth  we 
regard  with  any  degree  of  attention.  Of  thefe, 
fome  never  obtain  wings  at  any  period  of  their 
exiftence,  but  are  deftined  to  creep  on  the  ve- 
getable, or  the  fpot  of  earth  where  they  are 
ftationed,  for  their  whole  lives.  On  the  con- 
trary, others  are  only  candidates  for  a more 
happy  fituatioil;  and  only  wait  their  growing 
wings,  when  they  may  be  faid  to  arrive  at  tiieir 
ftate  of  full  perfection. 

Thofe  that  never  have  wings,  but  creep  about 
till  they  die,  may  be  confidered  as  conftituting 
the  jirjl  clafs  of  infects. ' All  thefe,  the  flea  and 
the  wood-loufe  only  excepted,  are  produced 
from  an  egg ; and  when  once  they  break  the 
Ihell,  they  never  fuffer  any  further  change  of 
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form,  but  continue  to  grow  larger  till  they  die. 
Thus  the  loufe  or  the  fpider  are  produced  from 
an  egg,  never  fufFering  any  alteration  v/hen 
once  they  are  excluded  ; but,  like  the  chicken  or 
the  duck,  remaining  invariably  the  fame,  from 
their  birth  to  their  diflolution. 

The  fecond  order  of  infedts  confifts  of  fuch  as 
have  wings ; but  which,  when  produced  from 
the  egg,  have  thofe  wings  cafed  up  in  fuch  a 
manner  as  not  to  appear.  This  cafing  up  of 
the  wing,  however,  does  not  prevent  the  ani- 
mal’s running,  leaping,  and  moving  with  its  ! 
natural  celerity;  but  when  the  cafe  burfts,  and  J 
the  wings  have  U.  power  of  expanding,  all  the  j 
animal’s  motions  become  more  extenfive,  and  | 
the  animal  arrives  at  full  perfedtion.  Thus  the  | 
grafshopper,  tlie  dragon-fly,  and  the  ear-wig,  f 
have  their  wings  at  firft  bound  down;  but  when 
the  fkin  that,  like  a pair  of  fta}'S,  kept  them 
confined,  burfts,  they  are  then  expanded,  and  l\ 
the  animal  purfues  the  purpofes  for  which  it  1 
was  produced.  | 

The  third  order  of  infedfs  is  of  the  moth  and  I 
butterfly  kind.  Thefe  all  have  four  wings,  each 
covered  with  a mealy  fubftance  of  various  co- 
lours,, which  when  handled  comes  off"  upon  the 
fingers ; and,  if  examhied  by  the  microfcope, 
will  appear  like  fcales,  with  which  the  wing  is 
nicely  embroidered  all  over.  Thefe  infedfs  alfo 
;\re  produced  in  a manner  peculiar  to  them-  ' 
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felves.  They  are  firft  hatched  from  an  egg, 
from  whence  proceeds  a caterpillar  that  eats, 
and  often  cafts  its  fkin  j the  caterpillar  having 
divefted  itfelf  for  the  laft  time,  alTumes  a new 
covering,  which  is  called  a chryfalis,  or  the 
cone  in  the  filk-worm,  in  which  it  continues 
hidden  till  it  comes  forth  a perfedl:  moth  or 
butterfly. 

The  fourth  order  is  of  thofe  winged  infefls 
which  come  from  a worm  inftead  of  a cater- 
pillar, and  yet  go  through  changes  fimilar  to 
thofe  which  moths  and  butterflies  are  feen  to  * 
undergo.  They  are  firft  excluded  from  the 
egg  as  a worm,  and  then  become  a chryfalis ; 
in  fome,  their  wings  and  legs  are  feen ; in  others, 
the  animal  is  quite  detached  from  the  cone  in 
which  it  is  concealed ; but  all  at  length  break 
their  prifon,  and  come  out  perfe61:  winged  ani- 
mals ; fome  furnifhed  with  two  wings  and  fome 
with  four.  The  wings  of  all  thefe  difi;er  from 
thofe  of  the  butterfly  and  moth  kind,  by  not 
having  the  mealy  fcales  which  are  ever  found 
on  the  wino-s  of  the  former.  In  this  clafs  we 
may  place  the  numerous  tribes  of  gnats,  beetles, 
bees,  and  flies. 

To  thefe  I wilt  add,  as  a fifth  order,  a nu- 
merous tribe  lately  difcovered,  to  which  na- 
turalifts  have  given  the  name  of  Zoophytes. 
Thefe  do  not  go  througj^  the  ordinary  forms  of 
generation,  but  may  be  propagated  by  dilfedlion. 

L 4 Some 


224  An  History  of 

Some  of  thefe,  though  cut  into  an  hurkdred 
parts,  ftill  retain  life  in  each,  an3  are  endued 
with  fuch  a vivacious  principle,  that  every  part, 
will  in  a Ihort  time  become  a perfect  animal. 
They  feem  a fet  df  creatures  placed  between 
animals  and  vegetables,  and  make  the  Ihade 
that  connefts  animated  and  infenfible  nature. 
To  this  clafs  belong  the  polypus,  the  earth- 
worm, and  all  the  varieties  of  the  fea-nettle. 

Having  thus  given  a general  diftribution  of 
infeils,  I will  proceed  to  deferibe  each  dais  in 
the  order  I have  mentioned  them;  beginning 
with  infeds  without  wings,  as  they  m.ore  nearly 
refemble  the  higher  ranks  of  nature,  as  well  in 
their  habits  as  their  conformation. 

✓ 

C H A P.  II. 

Of  Infe£ls  xvithout  Wings. 

Every  moment’s  obfervation  furnilhes  us 
with  inftances  of  infeds  without  wings; 
but  the  difficulty  is  to  diftinguifh*  thofe  w'hich 
are  condemned  continually  to  lead  reptile  lives, 
from  fuch  as  only  wait  the  happy  moment  of 
tranfmutation.  For  this,  nothing  but  a long 
and  intimate  acquaintance  will  fuffice ; bat, 
in  general,  all  animals  refembling  the  flea, 
the  loufe,  the  fpider,  the  bug,  the  wood-loufe, 
the  water-Ioiife,  and  the  Icorpion,  never  ac- 
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quire  wings,  but  are  produced  from  the  egg 
in  that  form  which' they  never  change  after- 
w'ards. 

If  we  confider  this  clafs  as  diftincS:  from 
others,  we  fliall  find  them  in  general  longer 
lived  than  the  reft,  and  often  continuing  their 
term  beyond  one  feafon,  which  is  the  ordinary 
period  of  an  infe<Sl:’s  exiftence.  They  feem  alfo 
lefs  fubjedl  to  the  influence  of  the  weather; 
and  often  endure  the  rigours  of  winter  without 
being  numbed  into  torpidity.  The  whole  race 
of  moths,  butterflies,  bees,  and  flies,  are  ren- 
dered lifelefs  by  the  return  of  cold  weather ; 
but  w'e  need  not  be  told,  that  the  loufe,  the 
flea,  and  many  of  thefe  winglefs  creatures 
that  feem  formed  to  teize  mankind,  conti- 
nue their  painful  depredations  the  whole  year 
round. 

They  come  to  perfection  in  the  egg,  as  was 
faid  before;  and  it  fometimes  happens,  that  » 
when  the  animal  is  interrupted  .in  performing 
the  ofHces  of  exclufion,  the  young  ones  burft 
the  fhell,  within  the  parent’s  body,  and  are 
thus  brought  forth  alive.  This  not  unfre- 
quently  hanpens  with  the  w’ood-loufe,  and 
others  of  the  kind,  which  are  fometimes  feen 
producing  eggs,  and  fometimes  young  ones 
perfectly  formed. 

Though  thefe  creatures  are  perfect  from  the 
beginning,  yet  they  are  often,  during  their  ex- 
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iftence,  feen  to  change  their  fkin  : this  is  a fa- 
culty which  they  pofTefs  in  common  with  many 
of  the  higher  ranks  of  animals,  and  which  an^ 
fwers  the  fame  purpofes.  However  tender  their 
fkins  may  feem  to  our  feel,  yet,  if  compared 
to  the  animal’s  ftrength  and  fize,  they  will 
be  found  to  refemble  a coat  of  mail,  or,  to  talk 
more  clofely,  the  fhell  of  a lobfter.  By  this 
fkin  thefe  animals  are  defended  from  accidental 
injuries,  and  particularly  from  the  attacks  of 
each  other.  Within  this  they  continue  to  grow, 
till  their  bodies  become  fo  large  as  to  be  im- 
prifoned  in  their  own  covering,  and  then  the 
fhell  burfts,  but  is  quickly  replaced  by  a new 
«ne. 

Laftly,  thefe  animals  are  endued  with  a de- 
gree of  ftrength  for  their  fize,  that  at  firft  might 
exceed  credibility. — Had  man  an  equal  degree 
of  ftrength,  hulk  for  bulk,  with  a loufe  or  flea, 
,the  hiftory  of  Samfon  would  be  no  longer  mi- 
raculous.— A flea  will  draw  a chain  an  hundred 
times  heavier  than  itfelfj  and  to  compenfate  for 
i(his  force,  will  eat  ten  times  its  own.  fize  of 
provifion  in  a Angle  day. 
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CHAP.  III. 

Of  the  Spidery  and  its  Varieties, 

The  animal  that  deferves  our  firfl:  notice^ 
in  this  principal  order  of  infects  is  the 
Spider,  whofe  manners  are  of  all  others  the  moft 
fubtlc,  and  whofe  inftinfts  are  moft  various. 
Formed  for  a life  of  rapacity,  and  incapable  of 
living  upon  any  other  than  infedl  food,  all  its 
habits  arc  calculated  to  deceive  and  furprize  j , 
itifpreads  toils  to  entangle  its  prey;  it  is  en-^ 
dued  with  patience  to  expe£l  its  coming ; and 
is  poffelFed  of  arms  and  ftrength  to  deftroy  it 
when  fallen  into  the  fnare. 

In  this  country,  where  all  the  infecft  tribes 
are  kept  under  by  human  alliduity,  the  fpiders' 
are  but  fmall  and  harmleTs.  We  are  acquainted  . 
with  few  but  the  Houfe-Spider,  which  weaves  v 
its  web  in  negle<fted rooms j the  Garden-Spider,-, 
thajt  fpreads  its  toils  from  tree  to  tree,  and  refts 
in  the  center;  the  Wandering- Spider,  that  has-» 
no  abode  like  the  reft ; and  the  Field-Spider,  . 
that  is  fometimes  feen  mounting,  web^and  all,* 
into  the  clouds.  Thefe  are  tho  chief  of  our' 
native  fpiders  ; which,  though  ireputed  -veno- 
mous, are  entirely  inoffenfive.  But  they  form 
a.  much  more  terrible- tribe  in  Africa  and  Ame- 
rica. In  thofe  regions,  where  all  .the  ihfe<Sl . 
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fpecies  acquire  their  greateft  growth,  where  tlie 
butterfly  is  fceii  to  expand  a wing  as  broad  as 
our  fparrow,  and  the  ant  to  build  an  habita- 
tion as  tall  as  a man,  it  is  not  to  be  wondered 
at  that  the  Ipiders  are  feen  bearing  a propor- 
tionable magnitude.  In  fadt,  the  bottom  of 
the  Martinico  fpider’s  body  is  as  large  as  a 
hen’s  egg,  and  covered  all  over  with  hair.  Its 
web  is  ftrong,  and  its  bite  dangerous.  It  is 
happy  for  us,  however,  that  we  are  placed  at 
a diftance  from  thefe  formidable  creatures, . and 
that  we  can  examine  their  hiftory  without  feel- 
ing tlieir  rdfentment. 

Every  fpidex  has  two  diviflons  in  its  body. 
The  fore  part,  containing  the  head  and  breaft, 
is  feparated  from  the  hinder  part  or  belly  by 
a very  flender  thread,  through  which,  however, 
there  is  communication  from  one  part  to  the 
other.  The  fore  part  is  covered  with  a hard 
fhell,  as  well  as  the  legs,  >vhich  adhere  to  the 
breaft.  The  hinder  part  is  cloathed  with  a 
fupple  Ikin,  befet  all  over  w'ith  hair.  They 
have  feveral  eyes  all  round  the  head,  brilliant 
and  acute  j thefe  are  fometiines  eight  in  num- 
ber, fometimes  but  fix ; two  behind,  two.  be- 
fore, and  the  reft  on  each  fide.  Like  all  other 
infedls,  their  eyes  are  immoveable,  and  they 
want  eye-lids  j but  this  organ  is  fortified  with 
a tranfparent  horny  fubftance,  which  at  once 
fecures  and  aflifts  their  vifionu  As  the  ani- 
mal 
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iral  procures  Its  fubfiftence  by  the  moft  watch- 
ful attention,  fo  large  a number  of  eyes  was 
neceflary  to  give  it  the  earlieft  information  of 
the  capture  of  its  prey.  They  have  two  pin- 
cers on  the  fore  part  of  the  head,  rough,  with 
ffrong  points,  toothed  like  a faw,  and  termi- 
natino;  in  claws  like  thofe  of  a cat.  A little 
below  the  point  of  the  claw  there  is  a fmall 
hole,  through  which  the  animal  emits  a poifon, 
which,  though  harmlefs  to  us,  is  fufficiently 
capable  of  inftantly  deftroying  its  prey.  This 
is  the  moft  powerful  weapon  they  have  againft 
their  enemies ; they  can  open  or  extend  thefe 
pincers  as  occaiion  may  require ; and  when 
they  are  undifturbed,  they  fufFer  them  to  lie 
one  upon  the  other ; never  opening  them  but 
when  there  is  a ncceflity  for  their  .exertion. 
They  have  all  eight  legs,  jointed  like  thofe  of 
lobfters,  and.  fimilar  alfo  in  another  refpe(51:; 
for  if  a leg  be  torn  away,  or  a joint  cut  ofF,  a 
new  one  will  quickly  grow  in  its  place,  and  the 
animal  will  find  itfelf  fitted  for  combat  as  be- 
fore. At  the  end  of  each  leg  there  are  three 
crooked  moveable  claws  ; namely,  a fmall  one, 
placed  higher,  up,  like  a cock’s  fpur,  by  the 
aftiftance  of  which  it  adheres  to  the  threads  of 
its  web.  There  are.  two  others  larger,  which 
meet  together  like  a lobfter’s  claw,  by  which 
they  can  catch  hold  of  the  fmalleft  depreffions, 
walking  up  or  down  the  very  polifhed  furfaces, 
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on  which  they  can  find  inequalities  that  are 
imperceptible  to  our  grofler  fight.  But  when 
they  walk  upon  fuch  bodies  as  are  perfectly 
ftnooth, . as  looking-glafs  or  polifhed  marble, 
they  fqueeze  a little  fponge,  which  grows 
near  the  extremity  of  their  claws,  and  thus 
difFufing  a glutinous  fubflance,  adhere  to  the. 
farface  until  they  make  a fecond  Hep. . Befides 
the  eight  legs  juft  mentioned, . thefe  animals 
have  two  others, . which  . may  more  properly  be 
called  arms,  as  they,  do  not  ferve  to  affift' mo- 
tion, but  are  ufed  in . holding  and  managing 
their  prey. . 

The  fpider,  though  thus  formidably  equipped, , 
would  feldom  prove  faccefsful  in  the  capture, 
were  jt  not  equally  furnifhed  with  other  . inftru- 
raents  to  affift  its  depredations.  As  it  lives  > 
wholly  upon  flies,  and  is  without  wings  to  * 
purfue  them,  it  is  obvious  they  muft  for  ever 
efcape  fo  impotent  an  adverfary  ; but  the  fpider 
is  a moft  experienced  hunter,  and  fpreads  its 
nets  to  catch  thofe  animals  it  is  unable  to  pur- 
fue. The  fpider’s  web  is  generally  laid  in  thofe 
places  where  flies  are  moft  apt  to  come  and  fhel- 
ter;  in  the  corners  of  rooms,  round  the  edges 
of  windows,  and  in  the  open  air  among  the 
branches  of  trees. . There  the  little  animal  re- 
mains for  days,  , nay  weeks  together,  in  patient . 
expe£tation,  feldom  changing  its  fttuation  though 
never  fo  unfuccefsful. . 
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For  the  purpofes  of  making  this  web,  Na- 
ture has  fupplied  this  animal  with  a large  quan- 
tity of  glutinous  matter  within  its  body,  and 
five  dugs  or  teats  for  fpinning  it  into  thread. , 
This  fubftance  is  contained  in  a little  bag,  and. 
at  firft  fight  it  refembles  foftgluej  but.  when  j 
examined  more  accurately,  it  will  be  found 
twilled  into  many  coils  of  an  agate  colour,  and 
upon  breaking  it,  the  contents  may  be  eafily. 
drawn  out  into  threads,  from  the  tenacity  of. 
the  fubftance,  not  from  thofe  threads  being 
already  formed.  Thofe  who  have  feen  the 
machine  by  which  wire  is  fpun,  will  have  an^ 
idea  of  the  manner  in  which  this  animal  forms 
the  threads  of  its  little  net,  the  orifices  of  the 
five  teats  above  mentioned, , through  which  the 
thread  is  drawn,  contradling  or  dilating  at. 
pleafure.  The  threads  which . v/e  fee,  and 
^pear  fo  fine,  are,  notwithftanding,  compo- 
fed  of  five  joined  together,  and  thefe  are 
many  times  doubled  when  the  web  is  ' in 
formation. 

When  a houfe-fpider  propofes  to  begin  a,, 
web,  it  firft  makes  choice  of  fome  commo- 
dious fpot,  where  there  is  an  appearance  of 
plunder  and  fecurity.  -The  animal  then  diftils  . 
one  little  drop  of  its  glutinous  liquor,  which 
is  very  tenacious,,  and  then  creeping  up  the 
wall,  and  joining  its  thread  as  it  proceeds, 
it  darts  itfelf  in  a very  furprifing  manner,  as  I 
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have  often  feen,  to  the  oppofite  place,  where 
the  other  end  of  the  web  is  to  be  faftened. 
The  firft  thread  thus  formed,  drawn  tight,  and 
fixed  at  each  end,  the  fpider  then  runs  upon  it 
backward  and  forward,  ftill  alTiduoufly  em- 
ployed in  doubling  and  ftrengthening  it,  as 
upon  its  force  depends  the  ftrength  and  ftabi- 
lity  of  the  whole.  The  fcaftblding  thus  com- 
pleted, the  fpider  makes  a number  of  threads 
parallel  to  the  firft,  in  the  fame  manner,  and 
then  croll'es  them  with  others ; the  clammy  fub- 
ftance  of  which  they  are  formed,  ferving  to  bind 
them,  when  newly  made,  to  each  other. 

The  infebf,  after  this  operation,  doubles  and 
trebles  the  thread  that  borders  its  web,  by 
opening  all  its  teats  at  once,  and  fecures  the 
edges,  fo  as  to  prevent  the  wind  from  blow- 
ing the  work  away.  The  edges  being  thus 
fortified,  the  retreat  is  next  to  be  attended  to; 
and  this  is  formed  like  a funnel  at  the  bottom 
of  the  web,  where  the  little  creature  lies  con- 
cealed. T o this  are  two  palTages, . or  outlets, 
one  above  and  the  other  below,  very  artfully 
contrived,  to  give  the  animal  an  opportunity 
of  making  excurfions  'at  proper  feafons,  of  pry- 
ing into  every  corner,  and.  cleaning  thofe.  parts 
which  are  obferved  to  be  clogged  or  incum- 
bered. Still  attentive  to  its  web,  the  fpider, 
from  time  to  time,  cleans  away  the  duft  that 
gatliers  round  it,  which  might  otherwife  clog 
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and  incommode  it:  for  this  purpofe,  it  gives 
the  whole  a lhake  with  its  paws  j ftill,  however, 
proportioning  the  blow  fo  as  not  to  endanger 
the  fabric.  It  often  happens  alfo,  that  from  the 
main  web  there  are  feveral  threads  extended  at 
fome  diftance  on  every  fide ; thefe  are,  in  fome 
raeafure,  the  outworks  of  the  fortification,  which, 
whenever  touched  from  without,  the  fpider 
prepares  for  attacks  or  felf-defence.  If  the  in- 
fe£l  impinging  be  a fly,-  it  fprings  forward  with 
great  agility;  if,  on  the  contrary^  it  be  the  af- 
fault  of  an  enemy  ftronger  than  itfelf,  it  keeps 
within  its  fortrefs,  and  never  ventures  out  till 
the  danger  be  over.  Another  advantage  which 
the  fpider  reaps  from  this  contrivance  of  a cell 
or  retreat  behind  the  web,  is,  that  it  ferves  for 
a place  where  the  creature  can  feafl  upon  its 
game  with  all  fafety,  and  conceal  the  fragments 
of  thofe  carcalfes  which  it  has  picked,  without 
cxpofing  to  public  view  the  leaft  trace  of  bar- 
barity, that  might  create  a fufpicion  in  any  in- 
feiSls  that  their  enemy  was  near. 

It  often  happens,  however,  that  the  wind,  or 
the  ruftling  of  the  branches,  or 'the  approach 
of  fome  large  animal,  deftroys  in  a minute  the 
labours  of  an  age.  In  this  cafe,  the  Ipider  is 
obliged  to  remain  a patient  fpecftator  of  the 
univerfal  ruin ; and  when  the  danger  is  palTed 
away,  it  fets  about  repairing  the  calamity. 
For  this  purpofe,  it  is  furnilhed  with  a large 
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ftore  of  the  glutinous  fubftance  of  which  the- 
web  is  made ; and  with  this  it  either  makes  a 
new  web ; or  patches  up  the  old  one.  In 
general,  however,  the  animal  is  much  fonder 
of  mending  than  making,  as  it  is  furnifbed- 
originally  with  but  a certain  quantity  of  glu- 
tinous matter,  which,  when  exhaufted,  nothing 
can  renew.  The  time  feldom  fails  to  come, 
when  their  refervoirs  are  entirely  dried  up,  and 
the  poor  animal  is  left  to  all  the  chances  of 
irretrievable  neceflity.  An  old  fpider  is  thus 
frequently  reduced  tothe  greateft  extremity;  its 
web  is  deftroyed,  and  it  wants  the  materials  to 
make  a new  one.  But  as  thefe  animals  have 
been  long  accuftomed  to  a life  of  Ihifting,  it 
hunts  about  to  find  out  the  web  of  another  fpi- 
der, younger  and  weaker  than  itfelf,  with  whom 
it  ventures  a battle...  The  invader  generally 
fucceeds  ; the  young  one  is  driven  out  to  make 
a new  web,  and  the  old  one  remains  in  iquiet 
pofleffion.  If,  however,  the  fpider  is  unable  to 
difpoffefs 'any  other  of  its  web,.,  it . then  endea- 
vours, for  a while,  to  fubfift  upon  accidental: 
depredation ; but  in  two  or  three  months  it 
• inevitably  dies  of  hunger.. 

The  Garden-Spider  feems  to  work  in  a dif- 
ferent manner..  The  method  with  this  infeft  is 
to  fpin  a great  quantity  of  thread,  which  float- 
ing in  the  air  in,  various  du'edlions,  happens, 
from  its  glutinous  quality,  at  laft  to  Itick  to  fome 
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object  near  it,  a lofty  plant  or  the  branch  of  a 
tree.  The  fpider  only  wants  to  have  one  end 
of  the  line  faft,  in  order  to  fecure  and  tighten 
the  other.  It  accordingly  draws  the  line  when 
thus  fixed,  and  then  by  paffing  and  repaffing 
upon  it,  ftrengthens  the  thread  in  fuch  a man- 
ner as  to  anfwer  all  its  intentions.  The  firft 
cord  being  thus  ftretched,  the  fpider  walks  along 
a part  of  it,  and  there  faftens  another,  and 
dropping  from  thence,  fallens  the  thread  to 
fome  folid  body  below,  then  climbs  up  again 
and  begins  a third,  which  it  faftens  by  the 
fame  contrivance.  When  three  threads  are  thus 
' fixed,  it  forms  a fquare  or  fomething  that  very 
nearly  refembles  one  ; and  in  this  the  animal  is 
generally  feen  to  refide.  It  often  happens,  how- 
ever, when  the  young  fpider  begins  fpinning, 
that  its  web  becomes  too  buoyant,  and  not 
only  the  thread  floats  in  the  air,  but  even  the 
little  fpinfter.  In  this  manner  we  have  often 
feen  the  threads  of  fpiders  floating  in  the  air ; 
and  what  is  ftill  more  furprifing,  the  young 
fpiders  themfelves  attached  to  their  own  web. 
The  reafon  is  obvious ; for  as  even  gold  itfelf 
may  be  fo  finely  drawn  out  as  to  float  in  the 
air,  fo  the  finer  thread  of  a fpider  js  fo  buoy- 
ant as  not  only  to  fwiin  in  the  air,  but  alfo  to 
lift  the  fpider  itfelf ; which,  like  the  tail  of  a 
kite,  rifes  with  its  own  manufa6lure. 

The  fpider’s  web  being  thus  completed,  and 
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fixed  in  a proper  place,  its  next  care  is  to  feizc 
and  lecure  whatever  inledl  happens  to  be  caught 
in  the  toil.  For  this  purpofe,  it  remains  for 
weeks  and  even  months  upon  the  watch,  without 
ever  catching  a fingle  fly;  for  the  fpider,  like 
rnoft  other  infedls,  is  furprifingly  patient  of  hun- 
ger. It  fometiines  happens  that  too  ftrong  a 
fly  ftrikes  itfelf  againft  the  web,  and  thus,  in- 
ftead  of  being  caught,  tears  the  net  to  pieces. 
In  general,  however,  the  butterfly  or  the  hornet, 
when  they  touch  the  web,  fly  off  again,  and 
the  fpider  feems  no  way  difpofed  to  interrupt 
their  retreat.  The  large  blue-bottle-fly,  the 
ichneumon-fly,  and  the  common  meat-fly,  feem 
to  be  its  favourite  game.  When  one  of  thefe 
ftrike  into  the  toils,  the  fpider  is  inftantly  feen 
alert  and  watchful  at  the  mouth  of  its  hole, 
careful  to  obferve  whether  the  fly' be  complete- 
ly immelhed.  If  that  be  the  cafe,  the  fpider 
walks  leifurely  forward,  feizes  its  prey,  and-in- 
flantly  kills  it  by  inftilling  a venomous  juice 
into  the  \yound  it  makes.  If,  however,  the  fly 
be  not  entirely  immefhed,  the  fpider  patiently 
waits,  without  appearing  until  its  prey  has  fa- 
tigued itfelf  by  its  ftruggles  to  obtain  its  liber- 
ty ; for  if  the  ravager  fliould  appear  in  all  his 
terrors  while  the  prey  is  but  half  involved,  a 
defperate  effort  might  give  it  force  enough  to 
get  free.  If  the  fpider  has  failed  for  a long 
time,  it  then  drags  the  fly  immediately  into  its 
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hole  and  devours  it ; but  if  riiere  has  been 
plenty  of  game,  and  the  animal  be  no  way  pref- 
fed  by  hunger,  it  then  gives  the  fly  two  or  three 
turns  in  its  web,  fo  as  cou’^letely  to  immefli  it, 
and  there  leaves  it  Impotently  to  ftruggle  until 
the  little  tyrant  comes  to  its  appetite.  Why 
the  fpider  fliould  at  one  time  kill  its  -pre)',  and  at 
another  fuflier  it  to  ftruggle  in  the  toils  for  fe-' 
veral  hours  together,  I am  not  able  to  fay ; per- 
haps it  only  likes  its  prey  newly  killed,  and 
therefore  delays  to  put  the  captive  to  death  un- 
til it  is  to  be  eaten. 

It  has  been  the  opinion  of  forae  philofophers, 
that  the  fpider  was  in  itfelf  both  male  “and  fe- 
male; but  Lifter  has  been  able  to  diftinguifti 
the  fexes,  and  to  perceix  e that  the  males  were 
much  Icfs  in  fize  than  the  females.  But  this  is 
not  the  chief  peculiarity;  for,  different  from 
all  other  animals,  except  the  fifh  called  the 
Ray,  it  has  its  inftruments  of  generation  placed  in 
the  fore-arms,  which  have  been  already  defcribed. 
When  the  animals  copulate,  they  for  fome  time 
teize  each  other  with  their  legs  and  arms,  then 
appear  the  inftruments  of  generation  in  the  male, 
as  if  burfting  out  from  the  points  of  its  fore-feet, 
and  are  inferted  into  the  receptacle  beneath  the 
body  of  the  female. 

The  female  generally  Jays  from  nine  hundred 
to  a thoufand  eggs  in  a feafiwi ; they  are  of  a 
bluifti  colour,  fpeckled  with  black,  and  feparated 
8 from 
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from  each  other  by  a glutinous  fubftancc,  not 
unlike  frog-fpawn  water.  Thefe  eggs  are  large 
or  fmall  in  proportion  to  the  fize  of  the  animal 
that  produces  them.  In  fome  they  are  as  large 
as  a grain  of  muftard-feed  j in  others,  they  are 
fcarcely  vifible.  The  female  never  begins  to 
Jay  till  flae  be  two  years  old  at  the  leaft,  and  her 
firft  brood  is  never  fo  numerous  as  when  fhe 
has  comes  to  her  greateft  maturity. 

When  the  number  of  eggs  which  the  fpider 
has  brought  forth  have  remained  for  an  hour 
or  two  to  dry  after  exclufion,  the  little  animal 
then  prepares  to  make  them  a bag,  where  they 
are  to  be  hatched  until  they  leave  the  fliell. 
For  this  purpofe,  fhe  fpins  a web  four  or  five 
times  ftronger  than  that  made  for  catching 
flies;  and,  befides,  lines  it  witliin  fide  by  a 
down,  which  fhe  plucks  from  her  own  breafi. 
This  bag,  when  completed,  is  as  thick  as  paper, 
is  fmooth  within  fide,  but  rougher  without. 
Within  this  they  depofit  their  eggs ; and  it  is 
almoft  incredible  to  relate  the  concern  and  inr 
duftry  which  they  beftow  in  the  prefervation 
of  it.  They  flick  it  by  means  of  their  glutinous 
fluid  to  the  end  of  their  body ; fo  that  the  ani- 
mal, when  thus  loaded,  appears  as  if  :fhe  had 
one  body  placed  behind  another.  If  this  bag. 
be  feparated  from  her  by  any  accident,  fhe 
employs  all  her  afliduity  to  flick  it  again  in  its 
former  fituation,  and  feldom  abandons  her  trea- 
2 fure 
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iure  but  with  her  life.  When  the  young  ones 
are  excluded  from  their  fliells,  within  the  bag, 
they  remain  for  fome  time  in  their  confine- 
ment, until  the  female,  inftinftively  knowing 
.their  maturity,  bites  open  their  prifon,  and  fets 
them  free.  But  her  parental  care  does  not  ter- 
•minate  with  their  exclufion  ; flie  receives  them 
upon  her  back  for  fome  time,  until  they  have 
ftrength  to  provide  for  tlfemfelves,  when  they 
leave  her  never  to  return,  and  each  begin  a- 
feparate  manufadlory  of  its  own.  The  young 
■ones  begin  to  fpin  when  they  can  fcarcely  be 
difcerned ; and  prepare  for  a life  of  plunder 
before  they  have  ftrength  to  overcome.  Indeed, 
Nature  feems  to  have  formed  them  in  every 
refpedl  for  a life  of  hoftility.  No  other  infecft 
is  pofl'efled  of  fuch  various  powers  of  afiault 
and  defence  j and  they  are  able  to  deftroy  ani- 
mals ten  times  bigger  than  themfelves.  Even  af- 
ter a fevere  defeat,  they  quickly  recover  of  their 
wounds  i and  as  for  ’ their  legs,  they  confider 
the  lofs  of  them  as  but  a fmall  misfortune,  as 
they  grow  again  very  fpeedily  to  their  former 
magnitude. 

Thus  there  is  no  infedl  to  which  they  are 
not  an  enemy ; but  what  is  more  barbarous 
ftill,  fpiders  are  the  enemies  of  each  other. 
M.  Reaumur,  who  was  fond  of  making  expe- 
riments upon  infe<fts,  tried  to  turn  the  labours 
of  the  fpider  to  human  advantage,  and  actually 
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made  a pair  of  gloves  from  their  webs.  For 
this  purpofe,  he  colledled  a large  number  of 
thofe  infers  together ; he  took  care  to  have 
them  conftantly  fupplied  with  flies,  and  the 
ends  of  young  feathers,  frefh  picked  from  chick- 
ens and  pigeons,  which  being  full  of  blood, 
are  a diet  that  fpiders  are  particularly  fond  of. 
But  notwithftanding  all  his  care,  he  was  foon 
convinced  that  it  was  imprafticable  to  rear 
them,  fince  they  were  of  fuch  a malignant  na- 
ture, that  they  could  never  be  brought  to  live 
in  fociety  ; but  inftead  of  their  ufual  food,  chofe 
to  devour  each  other.  Indeed,  were  it  prac- 
ticable to  reconcile,  them  to  each  other,  it  would 
require  too  much  attendance  to  rear  up  a fuf- 
ficient  number  to  make  the  project  any  way  ufe- 
ful.  Their  thread  is  four,  if  not  five  times 
finer  than  that  of  the  filk-worm ; fo  that  upon 
the  fmalleft  calculation,  there  muft  have  been 
fixty  thoufand  fpiders  to  make  a Angle  pound  of 
filk.  That  which  Reaumur  made  ufe  of,  was 
only*  the  web  in  which  they  depofited  their 
eggs,  which  is  five  times  ftronger  than  their  or- 
dinary manufadlure. 

Of  this  animal,  there  arefeveral  kinds,  flightly 
differing  from  each  other,  either  iii  habits  or 
conformation.  The  Water-Spider  is  the  moft 
remarkable  of  the  number.  This  infeft  refem- 
bles  the  common  fpider  in  its  appearance,  except 
lhat  its  hinder  part  is  made  rather  in  the  fliape 

of 
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of  a nine-pin  than  a ball.  They  differ  in  being 
able  to  live  as  well  by  land  as  water ; and  in 
being  capable  of  fpinning  as  well  in  one  element 
as  the  other.  Their  appearance  under  water  is 
very  remarkable;  for  though  they  inhabit  the 
bottom,  yet  they  are  never  touched  ‘ by  the  - 
clement  in  which  they  refide,  but  are  enclofed 
in  a bubble  of  air  that,-  like  a box,  furrounds 
them  on  every  fide.  This  bubble  has  the  bright 
appearance,  at  the  bottom,  of  quickfilver;  and 
within  this  they  perform  their  fm^ral  funifions 
of  eating,  fpinning  and  fleeping,  without  its  ever 
burfting,  or  in  the  leaft  difturbing  their  opera- 
tions : fometimes,  the  bubble  is  feen  divided 
into  three  diftin6l  apartments ; and  in  the  fpring, 
the  male  enters  one  of  thofe  to  impregnate  the 
female,  in  the  manner  mentioned  above,  while 
the  bubble  in  which  he  was  contained  unites 
with  the  other,  like  two  drops  of  watei',  when 
approached  to  each  other.  'I'hey  fpin  their 
webs  as  well  in  the  water  as  upon  land ; and  it 
is  moft  probable  that  they- make  their 'food  of 
the  fmall  infers  of  either  element. 

The  Tarantula  is  alfo  of  this  fpecies,  and  dc- 
ferves  particular  notice,  not  for'  any  remarkable 
properties  that  really  attend  it,  but  for  the  nu- 
merous falfehoods  which  have  been  propagated 
concerning  it.  What  may  be  faid  with  , truth 
concerning  it  is,  that  it  is  the  largeft  of  the 
fpider  kind  known  in  Europe,  and  is  a native  of 
VoL.  VII.  M , Apulia 
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Apulia  in  Italy.  Its  body  is  three  quarters  of 
an  inch  long,  and  about  as  thick  as  one’s  little 
finger ; the  colour  is  generally  an  olive  brown, 
variegatdd  with  one  that  is  more  dufky ; it  has 
eight  legs  and  eight  eyes,  like  the  reft,  and  nip- 
pers, which  are  ftiarp  and  ferrated:  between 
thefe  and  the  fore  legs,  there  are  two  little 
horns,  or  feelers,  which  it  is  obferved  to  move 
very  brifkly  when  it  approaches  its  prey.  It  is 
covered  all  over  the  body  with  a foft  down ; and 
propagates,  as  ^ther  fpiders,  by  laying  eggs.  In 
the  fummer  months,  particularly  in  the  dog-days, 
the  tarantula,  creeping  among  the  corn,  bites  the 
mowers  and  paffengers ; but  in  winter,  it  lurks 
in  holes,  and  is  feldom  feen. 

Thus  far  is  true  j but  now  the  fable  begins : 
for  though  the  bite  is  attended  with  no  dan- 
gerous fymptoms,  and  will  eafily  cure  of  itfelf, 
wonderful  ftories  are  reported  concerning  its 
virulence.  The  part  which  is  bitten,  as  we  are 
told,  is  foon  after  difcoloured  with  a livid  black, 
or  yellowifti  circle,  attended  with  ah  inflam- 
mation. At  firft  the  pain  is  fcarcely  felt  j but 
a few  hours  after  come  on  a violent  ficknefs, 
clifliculty  of  breathing,  fainting,  and  lometimes 
trembling.  The  perfon  bit,  after  this  does  no- 
thing but  laugh,  dance  and  fkip  about,  putting 
himfelf  into  the  moft  extravagant  poftures  ; and 
fometimes  alfo  is  feized  with  a moft  frightful 
melancholy.  At  the  return  of  the  feafon  in 

which 
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which  he  was  bit,  his  madaefs  begins  again; 
and  the  patient  always  talks  of  the  fame  things. 
Sometimes  he  fancies  himfelf  a fhcpherd ; fome- 
times  a king;  appearing  entirely,  out  of  his 
fenfes.  Thefe  troublefome  fymptoms  fometimes 
return  for  feveral  years  fucceflively,  and  at  laft 
terminate  in  death.  But  fo  dreadful  a diforder 
has  it  feems  not  been  left,  without  a remedy; 
which  is  no  other  than  a well-i!)layed  fiddle. 
For  this  purpofe  the  medical  mufician  plays  a 
particular  tune,  famous  for  the  cure,  which  he 
begins  flow,  and  encreafes  in  quicknefs  as  he 
fees  the  patient  alFecled.  The  patient  no  fooner 
hears  the.mufic,  but  he  begins  to  dance;  and 
continues  fo  doing  till  he  is  all  over  in  a fweat, 
which  forces  out  the  venom  that  appeared  fo 
dangerous.  I'his  dancing  fometimes  continues 
for  three  or  four  hours,  before  the  patient  is 
W'eary,  and  before  the  fvveating  is  copious  enough 
to  cure  the  diforder.  Such  are  the  fymptoms 
related  of  the  tarantula  poifon ; fymptoms  w'hich 
fome  of  the  befl:  and  graved:  phyficians  have 
credited,  and  attempted  to  account  for.  But 
the  truth  is,  that  the  whole  is  an  impofition  of 
the  peafants  upon  travellers  who  happen  to  pafs 
through  that  part  of  the  country,  and  who  pro- 
cure a trifle  for  fuft'ering  themfelves  to  be  bitten 
by  the  tarantula.  Whenever  they  find  a tra- 
veller willing  to  try  the  experiment,  they  readily 
offer  themfelves;  ajid  are  fure  to  counterfeit 
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•the  whole  train  of  fymptoms  which  mufic  is 
-fuppofed  to  remove.  A friend  of  mine,  who 
■pafled  through  that  part  of  the  country,  had  a 
trufty  fervant  bitten,  without  ever  adminiftering 
the  mufical  cure:  the* other  fymptoms  were  a 
flight  inflammation,  which  was  readily  removed, 
•and  no  other  confequence  ever  attended  the 
bite.— It  is  thus  that  falfehoods  prevail  for  a 
century  or  two ; and  mankind  at  lall  begin  to 
wonder  how  it  was  poflTible  to  keep  up  the 
-dclufion  fo  long. 

C H A P.  IV. 

Of  the  Fleet. 

The  hiftory  of  thofe  animals  ^wdth  which 
we  are  the  beft  acquainted,  are  the  firft 
•objedls  of  our  cliiefefl:  curioflty.  There  are  few 
but  are  well  informed  of  the  agility  and  the 
blood- thirfty  difpofition  of  the  Flea;  of  the  cau- 
tion with  which  it  comes  to  the  attack;  and  the 
readinefs  with  which  it  avoids  the  purfuit.  This 
infedt,  which  is  not  only  the  enemy  of  mankind, 
but  of  the  dog,  cat,  and  feveral  other  animals,  is 
found  in  every  part  of  the  world,  but  bites  with 
greater  feverity  in  fome  countries  than  in  others. 
Its  numbers  in  Italy  and  France  are  much 
greater  than  in  England ; and  yet  its  bite  is 
much  more  troublefome  here,  than  I have  found 
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it  in  any  other  place.  It  would  fecm  that  itS' 
force  encrcafed  witli  the  coldnefs  of  the  climate 
and  though  lefs  prolific,  that  it  became  more- 
predaceous. 

If  the  flea  be  examined  with  a raicrofeope,  it 
will  be  obferved  to  have  a finall  head,  large 
eyes,  and  a roundifh  body.  It  has  two  feelers, 
or  horns,  which  are  fliort,  and  compofed  of  four 
joints}  and  between  thefe  lies  its  trunk,  which 
it  buries  in  the  fkin,  and  through  which  it  fucks 
the  blood  in  large  quantities.  'I'hc  body  ap- 
pears to  be  all  over  curioufly  adorned  with  a 
fuit  of  polifhed  fable  armour,  neatly  jointed, 
and  befet  with  multitudes  of  lharp  pins,  almofb. 
like  the  quills  of  a porcupine.  It  has  fix  legs, 
the  joints  of  which  are  fo  adapted,  that  it  can, 
as  it  were,  fold  them  up  one  within  another } 
and  when  it  leaps,  they  all  fpring  out  at  once, 
whereby  its  whole  ftrengtli  is  exerted,  and  the 
body  railed  above  two  hundred  times  its  own 
diameter. 

The  young  fleas  are  at  firfl  a fort  of  nits  or  > 
eggs,  which  are  round  and  fmooth } and  from' 
thefe  proceed,  white  worms,  of  a fir  ini  ng  pearl 
colour;  in  a fortnight’s  time  they  come  to  a 
tolerable  fize,  and  are  very  lively  and  adtive; 
but  if  they  are  touched  at  this  time,  they  roll 
themfelves  up  in  a ball:  foon  after  this  they, 
begin  to  creep,  like  filk-wornjs  that  have  no 
legs  5 and  then  they  feek  a place  to  lie  hid  in,. 
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where  they  fpin  a filken  thread  from  their 
mouth,  and  with  this  they  enclofe  themfelves^  in 
a fmall  round  bag  or  cafe,  as  white  within  as 
writing  paper,  but  dirty  without : in  this  they 
continue  for  a fortnight  longer  j after  which 
they  burft  from  their  confinement  perfectly 
formed,  and  armed  with  powers  to  difturb  the 
peace  of  an  emperor. 


CHAP.  V 


Of  the  Loufe-i  and  its  Varieties. 

HE  antipathies  of  mankind  are  various} 


JL  fome  confidering  the  toad,  fome  the  fer- 
pent,  fome  the  fpider,  and  fome  the  beetle,  with 
a ftrong  degree  of  deteftation : but  while  all 
wonder  at  the  ftrangenefs  of  each  other’s  aver- 
fions,  they  all  feem  to  unite  in  their  diflike  to 
the  Loufe,  and  regard  it  as  their  natural  and 
molt  naufeous  enemy.  Indeed,  it  feems  the 
enemy  of  man  in  the  moft  odious  degree } for 
wherever  wretchednefs,  difeafe,  or  hunger  feize 
upon  him,  tlie  loufe  feldom  fails  to  add  itfelf  to 
the  tribe,  and  to  encreafe  in  proportion  to  the 
number  of  his  calamities. 

In  examining  the  human  loufe  with  the  mi- 
crofcope,  its  external  deformity  firft  ftrikes  us 
with  difguft ; the  fhape  of  the  fore  part  of  the 
head  is  fomewhat  oblong  j that  of  the  hind  part 
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{bmewhat  round  : the  fkin  is  hard,  and  being 
ftretched,  tranfparent,  with  here  and  there  I'e- 
veral  briftly  hairs  : in  the  fore  part  is  a probofcis 
or  fucker,  which  is  feldom  vifible : on  each  fide 
of  the  head  are  antennae,  or  horns,  each  divided 
into  five  joints,  covered  with  briftly  hair  j and 
feveral  white  veflels  are  feen  through  thefe 
horns ; behind  thefe  are  the  eyes,  which  feem  to 
want  thofe  divifions  obfervable  in  other  infects, 
and  appear  encompaffed  with  fome  few  hairs : 
the  neck  is  very  fhort,  and  the  breaft  is  divided 
into  three  parts ; on  each  fide  of  which  are 
placed  fix  legs,  confifting  of  fix  joints  covered 
alfo  wkh  briftly  hairs : the  ends  of  the  legs  are 
armed  with  two  fmaller  and  larger  ruddy  claws, 
ferving  thofe  infeils  as  a finger  and  thumb,  by 
which  they  catch  hold  of  fuch  objects  as  they 
approach ; tlie  end  of  the  body  terminates  in  a 
cloven  tailj  while  the  Tides  are  all  over  hairy  j 
the  whole  refembling  clear  parchment,  and,  when 
roughly  prelTed,  cracking  with  a noife. 

When  we  take  a clofer  view,  its  white  veins, 
and  other  internal  parts  appear;  as  likewife  a 
moft  wonderful  motion  in  its  inteftines,  from 
the  tranfparency  of  its  external  covering.  When 
the  loufe  feeds,  the  blood  is  feen  to  rufh,  like  a 
torrent,  into  tlie  ftomach  ; and  its  greedinefs  is 
fo  great,  that  the  excrements  contained  in  the 
inteftines  are  ejedfed  at  the  fame  time,  to  make 
room  for  this  new  fupply. 
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The  loufe  has  neither  beak,  teeth,  nor  any 
kind  mouth,  as  Doctor  Hooke  deferibed  it; 
tor  the  entrance  into  the  gullet  is  abfolutely 
clofed.  In  the  place  of  all  thefe,  it  has  a pro- 
bofeis  or  trunk ; or,  as  it  may  be  otherwife 
called,  a pointed  hollow  fucker,  with  which  it 
pierces  the  Ikin,  and  fucks  the  human  blood, 
takipg  that  for  food  only.  The  ftomach  is 
lodged  partly  in  the  breaft  and  back ; but  the 
greatell  portion  of  it  is  in  the  abdomen.  When 
fwolen  with  blood,  it  appears  of  a dark  brown 
colour,  v/hich  is  vifible  through  the  fkin ; ajid 
is.  either  a faint  red,  or  a full  or  bright  brown, 
as  the  contents  of  the  ftomach  are  more  or  lefs 
changed.  When  it  is  empty,  it  is  colourrefs; 
but  when  filled,  it  is  plainly  difcernible,  and 
its  motion  feems  .very  extraordinary.  It  then 
appears  working  with  very  ftrong  agitations, 
and  fomewhat  refembles  an  animal  within  an 
animal.  Superficial  obfervers  are  apt  to  take 
this  for  the  pulfation  of  the  heart;  but  if  the 
animal  be  obferved  when  it  is  fucking,  it  will 
then  be- found  that  the  food  takes  a diredl  paf- 
lage  from  the  trunk  to  the  ftomach,  where  the 
remainder  of  the  oM  aliment  will  be  feen  mix- 
ing with  the  new,  and  agitated  up  and  down  on 
every  fide. 

If  this  animal  b^ept  from  food  two  or  three 
days,  and  then  placed  upon  the  back  of  -the 
hand,  or  any  foft  part  of  the  body,  it  will  im- 
mediately 


THE  Louse  Kind.  249 

mediately  feek  for  food ; which  it  will  the  more 
readily  find,  if  the  hand  be  rubbed  till  It  grows 
red.  The  animal  then  turns  its  head,  which 
lies  between  the  two  fore  legs,  to  the  Ikin,  and 
diligently  fearches  for  fome  pore ; v/hen  found, 
it  fixes  the  trunk  therein;  and  foon  the  mi- 
crofeope  difeovers  the  blood  afeending  through 
the  head,  in  a very  rapid,  and  even  frightful 
ftreain.  The  loufe  has  at  that  time  fufticient 
appetite  to  feed  in  any  poflure ; it  is  then  feen 
fucking  with  its  head  downward,  and  its  tail 
elevated.  If,  during  this  operation,  the  fkin 
be  drawn  tight,  the  trunk  is  bound  fad,  and  the 
animal  is  incapable  of  difengaging  itfelf ; but  it 
more  frequently  fuft'ers  from  its  gluttony,  fince 
it  gorges  to  fuch  a degree,  that  it  is  cruftied  to 
pieces  by  the  flighted  impreffion. 

Whether  lice  are  didinguiilicd  by  the  parts 
of  generation  inta  males  and  females,  is  not  yet 
difeovered  : Swammerdam  is  inclined  to  tliink 
that  they  are  hermaphrodites,  having  found  an 
ovary  in  all  thofe  he  examined;  and  he  difi'ecled 
not  lefs  than  forty-two»  In  one  of  thefe,  animals 
were  found  ten  large  eggs ; and  forty-four 
fmaller,  that  were  not  yet  come  to  their  full 
perfedtion. 

d'here  is  fcarce  any  animal  that  multiplies  fa 
£id  as  this  unwelcome  intruder.  It  has  been 
pleafantly  faid,  tliat  a loufe  becomes  a grand-, 
father  in  the  fpace  of  twenty-four  hours : this 
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Cannot  be  afcertained;  but  nothing  Is  more 
true  than,  that  the  moment  the  nit,  which  is  no 
other  than  the  egg  of  the  loufe,  gets  rid  of  its 
' fuperfluous  moifture,  and  throws  off  its  fhell, 
it  then  begins  to  breed  in  its  turn.  Nothing  fo 
much  prevents  the  encreafe  of  this  . naufeous 
animal,  as  cold  and  want  of  humidity;  the  nits 
muff  be  laid  in  a place  that  is  warm,  and  mo- 
derately moift,  to  produce  any  thing.'  This  is 
the  reafon  that  many  nits  laid  on  the  hairs  in 
the  night-time,  are  deftroyed  by  the  cold  of 
the  fucceeding  day;  and  fo  ftick  for  feveral 
months,  till  they  at  laft  come  to  lofe  even  their 
external  form. 

The  loufe  is  found  upon  every  part  of  the 
human  body;  but  particularly  in  the  heads  of 
children.  Thofe  found  upon  the  miners  in 
Sweden,  are  faid,  by  Linnaeus,  to  be  very  large;, 
and  he  is  of  opinion,  that  the  head  and  the 
body-loufe  differ  in  no  refpedi  from  each  other. 
The  Pthiriafis,  or  loufy  difeafe,  though  very 
little  known  at  prefent,  was  frequent  enough 
• among  the  ancients : Herod,  'Antiochus,  Epi- 
phanes,  Aleman  the  poet,  Pherecydes,  Caf- 
fander,  Callifthenes  and  Sylla,  all  died  of  this 
diforder.  The  ufe  of  mercury,  which  was  un- 
known among  the  ancients,  may  probably  have 
banifhed  it  from  among  the  moderns ; for  cer- 
tain it  is,  that  thofe  animals  feldom  attack  any 
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in  our  climate,  but  fuch  as  from  floth  or  famine 
invite  their  company. 

Such  is  the  hiftory  of  the  human  loufe ; which, 
from  its  connexion  with  mankind,  deferves  lirft 
notice : but  it  would  be  endlefs  to  defcribe  the 
various  tribes  that  go  under  this  name,  and 
fwarm  upon  every  part  of  nature.  There  is 
fcarce  an  animal,  and  fcarce  even  a vegetable, 
that  does  not  fufFer  under  its  own  peculiar  loufe. 
The  Iheep,  the  horfe,  the  hog,  and  the  elephant, 
are  all  teized  by  them  ; the  whale,  the  (hark,  the 
falmon,  and  the  lobfter,  are  not  without  their 
company ; while  every  hot-houfe  and  every  gar- 
den is  infefted  with  fome  peculiarly  deftrudlive. 
Linnaeus  tells  us,  that  he  once  found  a vege- 
table-loufe  upon  fome  plants  newly  arrived  from 
America;  and  willing  to  trace  the  little  animal 
through  its  various  ftages,  he  brought  it  with 
him  from  London  to  Leyden ; where  he  care- 
fully preferved  it  during  the  winter,  until  it 
bred  in  the  fpring  : but  the  loufe  it  feems  did 
not  treat  him  with  all  the  gratitude  he  expelled ; 
for  it  became  the  parent  of  fo  numerous  a pro- 
geny, that  it  foon  overrun  all  the  phyfic-garden 
of  that  beautiful  city ; and  leaves,  to  this  day, 
many  a gardener  to  curfe  the  Swedes  too  in- 
dulgent curiofity. 

The  animal  which  fome  have  called  the  Leaf 
Loufe,  is  of  the  fize  of  a flea,  and  of  a bright 
■ greenj  or  bluifli  green  colour;  the  body  is  nearly 
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oval,  and  is  largeft  and  moft  convex  on  the 
hinder  part;  the  bread:  is  very  frriall,  and  the 
head  is  blunt  and  green ; the  eyes  may  be  feen 
very  plainly,  being  prominent  on  the  fore  part 
of  the  head,  and  of  a fhining  black  colour; 
near  thefe  there  is  a black  line  on  each  fide; 
and  the  legs  are  very  {lender. 

Thefe  animals  are  ufually  found  upon  the 
leaves  of  the  orache,  and  other  plants ; and  the 
weaker  the  leaves  and  buds  are,  thefe  infedls 
fwarm  upon  them  in  greater  abundance.  Some 
plants  are  covered  over  with  them  ; though  they 
are  not  the  caufe  of  the  plant’s  weaknefs,  but 
the  fign:  however,  by  wounding  and  fucking 
the  leaf,  they  increafe  the  difeafe.  They  ge- 
nerally alTurne  their  colour  from  the  plant  on 
which  they  refide.  Thofe  that  feed  upon  pot- 
herbs and  plum-trees,  are  of  an  afh-colour; 
only  they  are  greenifli  when  they  are  young: 
thofe  that  belong  to  the  alder  and  cherry-tree, 
are  black ; as  alfo  thofe  upon  beans,  and  fome 
other  plants  : thofe  on  the  leaves  of  apple  and 
rofe-trees,  are  white : but  as  they  leap,  like 
grafshoppers,  fome  place  them  in  the  number 
of  the  flea  kind.  The  moft  uncommon  colour 
is  reddifh  ; arid  lice  of  this*  fort  may  be  found 
en  the  leaves  of  tarrfey;,  and  their  juice,  when 
rubbed  in  the  hands,  tinges  them  with  no  dif- 
agreeable  red.  All  thefe  live  upon  their  re- 
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ipective  plant ; and  are  often  engendered  withiu 
the  very  lubftance  of  the  leaf. 

All  thcfe  bring  forth  their  young  alive  ; and 
the  foetus,  when  it  is  ready  to  be  brought  forth, 
entirely  fills  the  belly  of  the  female;  its  fore 
parts  being  excluded  firft,  and  then  the  hinder. 
The  young  one  does  not  begin  to  move  till  the 
horns  or  feelers  appear  out  of  the  body  of  the 
old  one;  and  by  the  motion  of  thefe  it  firft 
Ihews  figns  of  life,  moving  them  in  every  di- 
redfion,  and  bending  all  their  joints.  When 
the  horns  and  head  are  excluded,  the  two  fore 
feet  follow,  which  they  move  with  equal  agility ; 
after  this  follow  the  middle  feet,  and  then  the 
hinder  : ftill,  however,  the  young  oiie  continues 
flicking  to  its  parent,  fupported  only  at  one 
extremity,  and  hanging  as  it  were  in  air,  until 
its  fmall  and  foft  members  become  hardened 
and  fitted  for  felf-fupport.  The  parent  then 
gets  rid  of  its  burthen;  by  moving  from  the 
place  where  fhe  was  fitting,  and  forcing  the 
young  one  to  fland  upon  its  legs,  leaves  it  to 
fhift  for  itfelf. 

As  the  animal  has  not  far  to  go,  its  provifion 
lying  beneath  it,  during  the  fummer  it-continues 
to  eat  and  creep  about  with  great  agility.  But 
as  it  is  viviparous,  and  muft  neceflarily  lurk 
fomewhere  in  winter,  where  its  body  may  be 
defended  from  the  cold,  it  endeavours  to  fecuce 
a retreat  near  the  trees  or  plants  that  ferve  to 
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nourifh  it  in  the  beginning  of  fpring.  They 
never  hide  themfelves  in  the  earth,  like  many 
other  infedts,  becaufe  they  have  no  part  of  their 
bodies  fitted  to  remove  the  earth  j nor  can  they 
creep  into  every  chink,  as  their  legs  are  too 
long : befides,  their  bodies  are  fo  tender,  that 
the  leaft  rough  particle  of  the  earth  would  hurt 
them.  They  therefore  get  into  the  deep  chinks 
of  the  bark,  and  into  the  cavities  of  the  ftronger 
{talks,  from  whence  they  fally  out  upon  the 
branches  and  leaves,  when  the  warmth  of  the 
fun  begins  to  be  felt.  Neither  the  cold  in  the 
autumnal  feafon,  nor  the  lefler  degree  of  heat 
in  the  fpring,  ever  hurts  them;  they  feldom, 
therefore,  feek  for  hiding-places  before  the  fall 
of  the  leaf,  and  are  alert  enough  to  take  the 
earlieft  advantage  of  the  returning  fpring. 

Like  many  other  infers,  they  caft  their  fkins 
^our  feveral  times ; and,  what  is  very  remarkable, 
the  males  have  four  wings,  but  the  females  never 
'have  any.  They  all  have  long  legs,  not  only 
to  enable  them  to  creep  over  the  long  hairs  of 
plants  and  leaves,  but  alfo  to  travel  from  one 
tree  to  another,  when  they  happen  to  ftand  at  a 
'diftance.  Their  trunk  or  fnout  lies  under  their 
breaft-;  and  this  they  thruft  into  the  pores  of 
the  plant  to'fuck  out  the  juice,  for  they  do  not 
-gnaw  them,  like  the  caterpillar ; but  fo  hurt 
them  by  fucking,  that  the  leaves  become  fpotted, 
and  as 'it  were  overrun  with  fcabsj  for  which 

reafon 
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reafon  their  edges  always  turn  up  towards  the 
middle. 

It  has  been  faid,  that  thefe  infedls  are  often- 
carried  away  and  devoured  by  ants;  but  this 
Fryfch,  from  whom  this  defcription  is  taken, 
could  never  obferve.  The  ants  indeed  are  fond 
of  thefe  trees  where  there  is  a great  number  of 
thofe  infects ; but  then  it  is  only  to  fuck  the 
juice  which  flows  from  the  leaves  that  have 
been  juft  wounded.  This  more  particularly  hap- 
pens in  the  heat  of  fummer,  when  other  moif- 
ture  is  wanting : however,  he  never  found  them 
hurting  or  carrying  away  any  of  thefe  infedls 
while  alive  ; nor  indeed  were  they  able,  for  the 
leaf  loufe  is  more  than  a match  for  the  ant  at 
Angle  combat.  Whenever  they  perceive  the  ant 
approaching  behind  them,  they  kick  back  with 
their  hinder  feet,  and  thus  drive  oft'  the  invader, 
as  a horfe  would  a lion. 

The  three  principal  and  conftant  enemies  to 
thefe  infeefts  are  firft,  the  fire-flie,  which  lays  its 
eggs  where  thefe  infeefts  are  in  greateft  number, 
which  producing  a worm,  feizes  and  devours  all 
the  leaf  lice  that  come  near  it : another' enemy 
is  the  worm  of  a peculiar  kind  of  beetle,  which 
deftroys  them  in  great  numbers : but  the  moft 
formidable  of  all  enemies,  is  the  ichneumon  fly, 
that  feizes  upon  one  of  the  largeft  females,  and 
laying  its  egg  upon  her,  this  is  hatched  into  a 

worm, 
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worm,  which  foon  devours  and  deftroys  the  ani- 
mal from  whofe  body  it  fprung. 

C H A P.  VI. 

Of  the  Bug^  and  its  Varieties. 

The  Bug  is  another  of  thofe  naufeous  in- 
fe6ls  that  intrude  upon  the  retreats  of 
mankind ; and  often  banifh  that  deep,  which  even 
forrow  and  anxiety  permitted  to  approach.  This, 
to  many  men,  is,  of  all  other  infe6ls,  the  moft 
troublefome  and  obnoxious.  The  ni^ht  is  ufu- 
ally  the  feafon  when  the  wretched  have  reft 
from  their  labour  j but  this  feems  the  only  fea- 
fon when  the  bug  iflues  from  its  retreats,  to 
make  its  depredations.  By  day  it  lurks,  like  a 
robber,  in  the  moft  fecret  parts  of  the  bed  j takes 
the  advantage  of  every  chink  and  cranny,  to 
make  a fecure  lodgment  5 and  contrives  its  habi- 
tation with  fo  much  art,  that  fcarce  any  induftry 
can  difcover  its  retreat.  It  feems  to  avoid 
the  light  with  great  cunning  ; and  even  if  cair- 
dles  be  kept  burning,  this  foi'midable  infedf  wdll 
not  ilTue  from  its  hiding-place.  But  when 
darknefs  promifes  fecurity,  it  then  iflues  from 
every  corner  of  the  bed,  drqis  from  the  tefter, 
crawls  from  behind  the  arras,  and  travels  with 
great  affidiiity  to  the  unhappy  patient,  who  vain- 
ly wUhes  for  reli  jyid  refreftiment.  It  is  gene- 
\ nerally 
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rcrally  vain  to  cleftroy  one  only,  as  there  arc 
hundreds  more  to  revenge  their  companion’s 
hate ; fo  that  the  perfon  who  thus  is  fubjedl  to 
be  bitten,  remains  the  whole  night  like  a centi- 
ncl  upon  duty,  rather  watching  the  approach  of 
frefh  invaders,  than  inviting  the  pleafing  ap- 
proaches of  deep. 

Nor  are  thefe  infects  Icfs  difagreeable  from 
their  naufeous  flench,  than  their  unceafing  ap- 
.petites.  When  they  begin  to  crawl,  the  whole 
bed  is  infedled  with  the  finell  but  if  they  are 
accidentally  killed,  then  it  is  infupportable. 

I'hel'e  are  a part  of  the  inconveniences  that 
refult  from  the  perfecution  of  thefe  odious  in- 
fects ; but  happily  for  Great  Britain,  they  mul- 
tiply lefs  in  thefe  iflands,  than  in  any  part  of  the 
continent.  In  France  and  Italy  the  beds,  parti- 
cularly in  their  inns,  fwarm  with  them;  and 
every  piece  of  furniture  feems  to  afford  them  a 
retreat.  They  grow  larger  alfo  with  them  than 
with  us,  and  bite  with  more  cruel  appetite. 

This  animal,  if  examined  minutely,  appears 
to  confift-of  three  principal  parts;  the  head,  thD 
corfelet,  and  the  belly.  It  has  two  brown  eyes, 
that  are  very  final!,  and  a little  prominent,  be- 
fides  two  feelei-s,  wdth  three  joints  : underneath 
thefe  there  is  a crooked  trunk,  which  is  its  in- 
Ilrument  of  torture,  and  which,  when  in  motion, 
lies  clofe  upon  the  breafl.  The  breaft  is  a kind 
uf  ring,  in  which  are  placed  the  two  firft  pair 

of 
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of  legs.  The  belly  confifts  of  nine  rings;  under 
which  are  placed  two  pair  of  legs  more,  making 
fix  in  all.  Each  leg  has  three  joints,  which  . 
form  the  thigh,  the  leg,  and  the  foot,  which  is 
armed  with  a crooked  claw,  like  an  hook.  The 
body  is  fmooth,  except  a few  fhort  hairs,  that 
may  be  feen  by  the  microfcope,  about  the  vent, 
and  on  the  two  laft  rings.  Its  motion  is  flow  and 
''unwieldy;  yet  its  fight  is  fo  exquifite,  that  the 
' inftant  it  perceives  the  light,  it  generally  makes 
good  its  retreat ; andthey  are  feldom  caught, 
though  the  bed  fwarms  with  them. 

If  we  examine  this  infedl  internally,  we  fhall 
■find  the  great  artery,  which  in  all  infefts  per- 
forms the  funftions  of  the  heart ; we  fhall  find 
the  apertures  of  the  lungs  on  the  right  fide  and 
the  left,  through  which  the  animal  breathes  ; we 
fhall  find  a ftomach  and  inteftines,  which,  as  in 
other  animals,  run  from  the  mouth  to  the  anus. 
If  the  infe6t  has  been  kept  long  falling,  there 
will  be  a mucus  found  in  its  body,  like  the  white 
of  an  egg ; but  if  crufhed  after  a full  meal,  the 
human  blood,  which  it  has  fucked  in,  will  ap- 
pear a little  darkened  by  having  paffed  through 
the  infedl’s  body. 

The  male  and  female  of  thefe  animals  are 
pliunly  diftinguifhable  from  each  other ; aird 
the  parts  of  generation  are  obvious  enough. 
They  are  often  found  coupling  tail  to  tail ; and 
in  this  flate  ai’e  very  eafily  deflroyed.  The  fe- 
male 
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male  has  an  ovary  filled  with  eggs,  joined  to- 
gether like  a bunch  of  grapes  ; each  egg  being 
oblong,  almoll  cylindrical,  inclining  to  white, 
and  pretty  tranfparent.  In  about  two  days  af- 
ter impregnation  by  the  male,  fhe  depofits  her 
eggs  to  the  number  of  about  an  hundred  and 
fifty,  in  fome  convenient  place  where  they  are 
likely  to  receive  no  difturbance.  There  they 
continue  for  fome  months  : during  which  time 
neither  cold  nor  heat,  neither  moifture  nor  fu- 
migation, can  in  the  leaft  retard  their  exclufion  j 
but  they  come  forth  a61:ive  and  ready  for  mif- 
chief.  It  is  this  hardinefs  in  the  Ihell  that 
feems  to  continue  the  breed  j as  the  old  ones 
die  every  winter,  or  are  eafily  dellroyed  by  any 
fumigation  that  is  ufed  for  that  purpofe.  But 
the  eggs  feem  incapable  of  deftru£lion;  even 
thofe  men  who  make  a livelihood  by  killing 
thefe  naufeous  infe<Sl:s,  though  they  can  anfwer 
for  the  parent,  can  never,  be  fure  of  the  egg. 
For  this  reafon  they  ufually  pay  thofe  houfes  to 
which  they  are  called  a fecond  or  a third  vifit, 
and  at  laft  exterminate  them  by  perfeverance. 

The  manner  of  deftroying  them  feems  rather 
the  effects  of  affiduity  than  antidote;  for  the 
men  called  in  upon  this  occafion  take  every 
part  of  die  furniture  afunder,  brufli  every  part  of 
it  with  great  affiduity,  anoint  it  with 'a  liquid, 
which  I take  to  be  a folution  of  corrofive  fub- 
limate,  and  having  performed  this  operation 

twice 
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twice  or  thrice,  the  vermin  are  mofl  ufually 
deftroyed. 

Cleanlinefs,  therefore,  feems  to  be  the  heft 
antidote  to  remove  thefe  naufeous  infedls  •,  and 
wherever  that  is  wanting,  their  encreafe  feems 
but  a juft  puniftiment.  Indeed,  they  are  fome- 
times  found  in  fuch  numbers  among  old  furni- 
ture, and  negletfted  chamber  expofed  to  the 
fouth,  that,  wanting  other  fuftenance,  they  de- 
vour each  other.  They  are  alfo  enemies  to 
other  vermin,  and  deftroy  fleas  very  efteftuallyj 
fo  that  we  feldom  have  the  double  pcrfecution 
of  different  vermin  in  the  fame  bed.  Of  the 
bug  kind  Linnaeus  reckons  up  forty. 

CHAP.  VII. 

Of  the  Wood-Loufe^  and  its  Varieties, 

The  common  Wood-Loufe  is  feldom 
above  half  an  inch  long,  and  a quarter 
of  an  inch  broad.  The  colour  is  of  a livid 
black,  efpecially  when  found  about  dung-hills, 
and  on  the  ground;  but  thofe  that  are  to  be 
met  with  under  tiles,  and  in  drier  places,  are  of 
the  colour  of  the  hair  of  an  afs.  It  has  fourteen 
feet,  feven  on  each  fide;  and  they  have  only 
one  joint  each,  which  is  fcarcely  perceivable. 
It  has  two  fhort  feelers,  and  the  body  is  of  an 
oval  fhape.  When  it  is  touched,  it  rolls  itfelf 

up 
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up  into  a fort  of  a ball  j and  the  Tides,  near  the 
feet,  are  dentated,  like  a faw.  It  is  often  found 
among  rotten  timber,  and  on  decayed  trees:  m 
winter  it  lies  hid  in  the  crevices  of  walls  and  all 
forts  of  buildings.  The  male  is  eafily  diftin- 
guifliable  from  the  female,  being  lefs,  and  more 
llcnder.  I'he  eggs  they  lay  are  white  and 
fhining,  like  feed  pearls,  and  are  very  nu- 
merous : however,  more  properly  fpeaking, 
although,  when  excluded,  the  young  have  all 
thq  appearance  of  an  egg,  yet  they  are  alive, 
and,  without  throwing  off  any  lliell,  ftir  and 
Tiiove  about  with  great  vivacity ; fo  that  this 
animal  may  properly  be  faid  to  be  viviparous. 
The  little  worms  at  firft  feem  fcarce  able  to 
ftir  ; but  they  foon  feed,  and  become  very  brifk. 
Thefe  animals  are  of  great  ufe  in  medicine : be- 
ing impregnated  with  a faline  quality,  w^hich  is 
diuretic  and  ftimulating.  Of  this  infedl  Liu- 
nseus  makes  three  fpecies. 

CHAP.  VIIL 

Of  the  Monocului^  or  Arborefcent  IVater-Flea. 

This  animal,  which  is  of  the  fize  of  a 
flea,  appears  to  the  fight,  unaflifted  by 
the  microfcope,  to  have  but  one  eye ; for  the 
eyes,  by  reafon  of  the  fmallnefs  cf  the  head. 
Teem  to  be  joined  to  each  otlri  ; they  are  fi- 

tuated 
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tuated  in  the  trunk  of  this  infed,  and  the  beak 
is  likewife  very  fmall  and  fliarp-pointed.  'I'he 
ftrudlure  of  the  eye  is  feen  by  the  microfcope, 
to  be  reticulated,  or  made  like  a net ; and  the 
trunk  of  this  infedl,  by  which  it  feeds,  is  not 
only  fmall  and  fliarp,  but  alfo  tranfparent.  The 
infefls  are  of  a blood  red  colour  j and  fome- 
times  are  feen  in  fuch  multitudes  on  the  furface 
of  Handing  waters,  as  to  make  them  appear  all 
over  red,  whence  many  fanciful  people  have 
thought  the  water  to  be  turned  into  blood. 

Swammerdam  tells  us  of  a celebrated  profef- 
for  of  Leyden,  who  was  at  firft  aftonifhed  by 
an  appearance  of  this  kind.  Being  once  intent 
upon  his  ftudies,  he  heard  a noife,  of  which,  as 
it  increafed  by  degrees,  he  was  defirous  to  know 
the  caufe.  The  maid-fervant  attending  to 
his  fummons,  appeared  quite  petrified  witir 
fear,  and  told  him,  with  a tremulous  voice,  that 
all  the  waters  of  Leyden  were  turned  into  blood. 
Upon  this  he  went  diredlly  in  a fmall  bark  to 
the  place  where  the  water  was  thus  changed, 
and  put  fome  of  the  bloody  water  into  a glafs  ; 
but  upon  viewing  it  with  attention,  he  obferv;- 
ed,  that  it  abounded  with  infinite  numbers  of 
thefe  little  red  infedls,  which  tinged  the  v/hole 
body  of  the  fluid  with  that  feemingly  formi-  ' 
dable  colour.  Thus  his  fudden  fright  was  chang- 
ed  into  lafting  admiration. 

Of  all  parts  of  this  animal,  its  branching- 

arms, 
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arms,  and  the  motion  it  makes  with  them  In 
the  water,  deferve  our  greateft  attention.  By 
thefe  the  little  creature  can  move  in  a ftraight 
line ; waving  its  arms,  as  a bird  does  its  wings 
in  the  air,  fometimes  upward,  fometimes  down- 
ward, fometimes  to  the  right,  fometimes  to  the 
left,  yet  ftill  continuing  to  proceed  in  a right 
line.  By  ftriking  the  water  with  its  arms,  it 
can  afcend  with  great  velocity ; and  by  ftriking 
in  a contrary  dire£lion,  it  dives  with  equal  eafe. 
As* thefe  motions  are  very  rapid,  the  little  animal 
appears  to  jump  in  the  water,  its  head  always 
tending  to  the  furface,  and  its  tail  ftretched 
downward..  This  infe£t  is  produced  from  an 
egg,  which,  when  excluded,  is  carried  on  the 
back  of  the  female,  and  foon  is  feen  floating  in 
the  water  round  her.  Its  appearance  at  firft  is 
that  of  a very  fmall  whitifh  infecSl,  endued  with 
, a very  nimble  motion.  Except  in  colour,  it  fuf- 
fers  no  change,  only  continuing  to  grow  larger 
and  redder,  as  it  grows  old.  They  fometimes 
remain  feveral  days  on  the  furface  of  the  water; 
and  fometimes  are  feen  at  the  bottom  only ; but 
they  are  never  at  reft.  They  change  their  ifkin, 
like  moft  other  infers;  and  the  caft  fkin  re- 
fembles  the  infedt  itfelf  fo  exadtly,  that’one  might 

miftake  the  malk  for  the  animal. 
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CHAP.  IX. 


Of  the  Scorpion^  and  its  Varieties. 
HERE  is  fcarce  an  infecl  without  wings 


X that  is  not  obnoxious  to  man : the  finallefl 
have  the  power  of  annoying  him,  either  by  biting 
or  Ringing  him;  and  though  each  is  in  itfelf 
^contemptible,  they  become  formidable  from  their 
numbers.  But  of  all  this  clafs,  there  is  none  fo 
terrible  as  the  Scorpion,  whofe  (hape  is  hideous, 
whofe  fize  among  the  infcdf  tribe  is  enormous, 
and  whole  Ring  is  generally  fatal.  Happy  for 
England,  the  fcorpion  is  entirely  a Rranger 
among  us  ! In  feveral  parts  of  the  continent 
of  Europe  it  is  but  too  well  known,  though 
it  feldom  grows  above  four  inches  long  : but  in 
the  warm  tropical  climates,  it  is  feen  a Foot 
in  length,  and  in  every  refpe6l  as  large  as  a 
lobRer. 

The  fcorpion  is  one  of  the  largcR  of  the 
infeiR  tribe,  and  not  lefs  terrible  from  its  lizc 
than  its  malignity.  It  refembles  a lobRer  fome- 
what  in  Riape,  but  is  infinitely  more  hideous. 
There  have  been  enumerated  nine  different  kinds 
of  this  dangerous  infeed,  chiefly  diftinguifhed 
by  their  colour : there  being  fcorpions  yellow, 
brown,  and  afli-coloured ; others  that  are  the 
colour  of  ruRy  iron,  green,  pale  yellow,  black, 
claret-colour,  white,  and  grey. 


7' here 
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There  are  four  principal  parts  diftinguifliable 
in  this  animal  j the  head,  the  breaft,  the  belly, 
and  the  tail.  The  fcorpion’s  head  feeins,  as  it 
were,  jointed  to  the  breaft;  in  the  middle  of 
which  are  feeu  two  eyes  ; and  a little  more  for- 
ward, two  eyes  mor-c,  placed  in  the  fore  part  of 
the  head : thefe  eyes  are  fo  fmall,  that  they  are 
fcarcely  perceivable ; and  it  is  probable  the 
animal  has  but  little  occafion  for  feeing.  The 
mouth  is  furniflied  with  two  jaws ; the  under- 
moft  is  divided  into  two,  and  the  parts  notched 
into  each  other,  which  ferves  the  animal  as 
teeth,  and  with  which  it  breaks  its  food,  and 
thrufts  it  into  its  mouth : thefe  the  fcorpion  can 
at  pleafure  pull  back  into  its  mouth,  fo  that  no 
part  of  them  can  be  feen.  On  each  fide  of  the 
head  arc  two  arms,  each  compofed  of  four 
joints ; the  laft  of  which  is  large,  with  ftrong 
mufcles,  and  made  in  the  manner  of  a lobfter’s 
claw.  Below  the  breaft  are  eight  articulated 
legs,  each  divided  into  fix  joints ; the  two  hind- 
moft  of  which  are  each  provided  wdth  two 
crooked  claws,  and  here  and  there  covered  with 
hair.  The  belly  is  divided  into  feven  little 
rings ; from  the  loweft  of  which  is  continued  a 
tail,  compofed  of  fix  joints,  which  are  briftly, 
and  formed  like  little  dobes,  the  laft  beino- 
armed  with  a crooked  fting.  This  is  that  fatal 
inftrument  which  renders  this  infe(ft  fo  formi- 
dable ; it  is  long,  pointed,  hard,  and  hollow ; it 
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is  pierced  near  the  bafe  by  two  fmall  holes, 
through  which,  when  the  animal  ftings,  it  ejedts 
a drop  of  poifon,  which  is  white,  cauftic,  and 
fatal.  The  refervoir  in  which  this  poifon  is 
kept,  is  in  a fmall  bladder  near  the  tail,  into 
which  the  venom  is  diftilled  by  a peculiar  ap- 
paratus. If  this  bladder  be  gently  prefled,  the 
venom  will  be  feen  ifluing  out  through  the  two 
holes  above-mentioned  ; fo  that  it  appears,  that 
when  the  animal  ftings,  the  bladder  is  preflTed, 
and  the  venom  ilTues  through  the  two  apertures 
into  the  wound. 

There  are  few  animals  more  formidable,  or 
more  truly  mifehievous,  than  the  fcprpion.  As 
it  takes  refuge  in  a fmall  place,  and  is  generally 
found  fheltering  in  houfes,  fo  it  cannot  be  otlier- 
wife  than  that  it  muft  frequently  fting  thofe 
among  whom  it  refldes.  In  fome  of  the  towns 
of  Italy,  and  in  France,  in  the  province  of  Lan- 
guedoc, it  is  one  of  the  greateft  pefts  that  tor- 
ment mankind : but  its  malignity  in  Euro{?e  is 
trifling,  when  compared  to  what  the  natives  of 
Africa,  and  the  Eaft,  are  known  to  experience.’ 
In  Batavia,  where  they  grow  twelve  inches  long, 
there  is  no  removing  any  piece  of  furniture, 
without  the  utmoft  danger  of  being  ftung  by 
them.  Bofman  aftures  us,  that,  along  the  Gold 


Coaft,  they  are  often  found  larger  than  a lob- 
fter;  and  that  their  fting  is  inevitably  fatal. 
In  Europe,  however,  they  are  by  no  means  fo 
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Jarge,  fo  venomous,  or  lb  plentiful.  The  general 
ilze  of  this  animal  does  not  exceed  two  or  three 
inches  ; and  its  fting  is  veryfeldom  found  to  be 
fatal.  Maupertuis,  v/ho  made  feveral  experiments 
on  the  fcorpfon  of  Languedoc,  found  it  by  no' 
means  lb  invariably  dangerous  as  had  till  then 
been  reprefented.  He  provoked  one  of  them  to 
fting  a dog,  in  three  places  of  the  belly,  where 
the  animal  was  without  hair.  In  about  an  hour 
after  the  poor  animal  feemed  greatly  fwolen, 
and  became  very  Tick  : he  then  call  up  whatever 
he  had  in  his  bowels ; and,  for  about  three  hours, 
continued  vomiting  a whitilh  liquid.  The  belly 
was  always  greatly  fwolen,  when  the  animal  be- 
gan to  vomit ; but  this  operation  always  feemed 
to  abate  the  fwelling;  wliich  alternately  fwelled, 
and  was  thus  emptied,  for  three  hours ; fucr 
celTively.  'I'he  poor  animal,  after  this,  fell  into ' 
convulfions,  bit  the  ground,  dragged  himfelf' 
along  upon  his  fore  feet,  and  at  laft  died,  five 
hours  after  being  bitten.  He  was  not  partially.:: 
fwolen  round  the  place  which  was  bitten,  as  is 
ufual  after  the  fting  of  a wafp  or  a bee ; but  his 
whole  body  was  inflated, , and  there  only  ap- 
peared a red  fpot  on  the  places  where  he  had 
been  ftung. 

Some  days  after,  however,  the  fame  experi- 
ment was  tried  upon  another  dog,  and  even  with 
more  aggravated  cruelty;  yet  the  dog  feemed 
no  way  afiected  by  the  wounds,  but  bowling  a 
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little  when  he  received  them,  continued  alert 
and  well  after  them ; and  foon  after  was  fet  at 
liberty,  without  fhewing  the  fmalleft  fymptoms 
of  pain.  So  far  was  this  poor  creature  from 
being  terrified  at  the  experiment,  that  he  left 
his  own  mafter’s  houfe,  to  come-  to  that  of  the 
philofopher,  where  he  had  received  more  plen- 
tiful entertainment.  The  fame  experiment  was 
tried  by  frefh  fcorpions,  upon  feven  other  dogs, 
and  upon  three  hens ; but  not  the  fmalleft  deadly 
fymptom  was  feen  to  enfue.  From  hence  it 
appears,  that  many  circumftances,  which  are 
utterly  unknown,  muft  contribute  to  give  efficacy 
to  the  fcorpion’s  venom.  Whether  its  food, 
long  falling,  the  feafon,  the  nature  of  the  veflels 
it  wounds,  or  its  ftate  of  maturity,  contribute  to, 
or  retard  its  malignity,  is  yet  to  be  afcertained 
by  fucceeding  experiment.  In  the  trials  made 
by  our  philofopher,  he  employed  fcorpions  of 
both  fexes,  newly  caught,  and  feemingly  vigorous 
and  a6live.  The  fuccefs  of  this  experiment 
may  ferve  to  fhew  that,  many  of  thofe  boafted 
antidotes  which  are  given  for  the  cure  of  the 
fcorpion’s  fting,  owe  their  fuccefs  rather  to  ac- 
cident than  their  own  efficacy.  I'hey  only  hap- 
pened to  cure,  when  their  fting  was  no  way 
dangerous ; but  in  cafes  of  adlual  malignity,  the)^ 
might  probably  be  utterly  unferviceahle. 

The  fcorpion  of  the  tropical  climates  being 
much  larger  than  the  former,  is  probably  much 
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more  venomous.  Helbigius,  however,  who  re- 
fided  for  many  years  in  the  Eaft,  aflures  us,  that 
he  was  often  ftung  by  the  fcorpion,  and  never 
received  any  material  injury  from  the  wound:  a 
painful  tumour  generally  enfucd ; but  he  alw?.ys 
cured  it,  by  rubbing  the  part  with  a piece  of  iron 
or  ftone,  as  he  had  feen  the  Indians  pradlife 
before  him,  until  the  flelh  became  infenfible. 
Seba,  Moore,  and  Bofman,  however,  give  a very 
different  account  of  the  fcorpion’s  malignity} 
.and  afl'ert  that,  unlefs  fpeedily  relieved,  the 
wound  becomes  fatal. 

It  is  certain  that  no  animal  in  the  creation 
feems  endued  with  fuch  an  irafcible  nature.  I 
have  often  feen  them  taken  and  put  into  a place 
of  fecurity,  exerting  all  their  rage  againft  the 
fides  of  the  glafs  veflel  that  contained  them.  I 
have  feen  them  attempt  to  fling  a flick,  when 
put  near  them ; and  attack  a moufe  or  a frog, 
while  thofe  animals  were  far  from  offering  any 
injury.  Maupertuis  put  three  fcorpions  and. a 
moufe  into  the  fame  veffel  together,  and  they 
foon  flung  the  little  animal  in  different  places. 
The  moufe,  thus  aflaulted,  flood  for  fome  time 
upon  the  defenfive,  and  at  laft  killed  them  all, 
one  after  another.  He  tried  this  experiment, 
in  order  to  fee  whctlier  the  moufe,  after  it  had 
killed,  would  eat  the  fcorpions ; but  the  little 
quadrupede  feemed  entirely  fatisfied  with  the 
vidfory,  and  even  furvived  the  feverity  of  the 

N 3 wounds 


270  An  History  of 

wounds  It  had  received.  Wolkamer  tried  the 
courage  of  the  fcorpion  agaijifl;  the  large  fpFder, 
and  enclofed  feveral  of  both  kinds  in  glafs  veflels, 
for  that  purpofe*.  The  fuccefs  of  this  combat 
was  very  remarkable.  The  fpider  at  firft  ufed 
all  -its  efforts  to  immefti  the  fcorpion  in  its  web, 
which  it  immediately  began  fpinning ; but  the 
fcorpion  refcued  itfelf  from  the  danger,  by  fting- 
■ ing  its  adverfary  to  death  : it  foon  after  cut  off, 
with  its  claws,  all  the  legs  of  the  fpider,  and 
ithen  lucked  all  the  internal  parts  at  its  leifure. 
— ^If  the  fcorpion’s  fkin  had  not  been  fo  hard, 
Wolkamer  is  of  opinion  that  the  fpider  would 
ihave  obtained  the  vidfory ; for  he  had  often  feem 
one  of  thefe  fpiders  deftroy  a toad. 

The  "fierce  [fpirit  of  this  animal  is  equally 
•dangerous  to  its  own  fpecies ; for  feerpions  are 
-the  cruelleft  enemies  to  each  other.  Maupertuis 
put  about  an  hundred  of  them  togetlier  in  tfie 
iame  glafs  j and  they  fcarce  came  into  contadi, 
when  they  began  to  exert  all  their  rage  in 
mutual  deftrudlion ; there  was  nothing  to  be 
• feen  but  one  univerfal  carnage,  without  any 
diftindtion  of  age  or  fex ; fo  that,  in  a few  days, 
(there  remained  only  fourteen,  w'hich  had  killed 
and  devoured  all  the  reft. 

But  their  unnatural  malignity  is  ftill  more 
apparent,  in  their  cruelty. to  their  offspring.  He 

* Ephemerides*  Dec.  z.  1687,  Obferv.  224. 
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enclofed  a female  fcorpion,  big  with  young,  in 
a slafs  vefl'el,  and  fhe  was  feen  to  devour  them 
as  fall  as  they  were  excluded  : there  was  but  one 
only  of  the  number  that  efcaped  the  general 
deftruclion,  by  takiiig  refuge  on  the  back  of 
its  parent ; and  this  foon  after  revenged  the 
caul'e  of  its  brethren,  by  killing  the  old  one  in 
its  turn.  ^ 

Such  is  the  terrible  and  unrelenting  nature  of 
this  infeiSt,  which  neither  the  bonds  of  fociety, 
nor  of  nature  can  reclaim:  it  is  even  affertcd 
that,  when  driven  to  an  extremity,  the  fcorpion 
will  often  deftroy  itfelf.  The  following  expe- 
riment was  ineffedlually  tried  by  Maupertuis  : 
but  I am  fo  well  afiured  of  it  by  many  eye- 
witnefles,  who  have  feen  it  both  in  Italy  and 
America,  that  I have  no  doubt  remaining  of  its 
veracity.  A fcorpion,  newly  caught,  is  placed 
in  the  midfl  of  a circle  of  burning  charcoal,  and 
thus  an  egrefs  prevented  on  every  fide  : the 
fcorpion,  as  I am  allured,  runs  for  about  a 
minute  round  the  circle,  in  hopes  of  .efcaping; 
but  finding  that  impoflible,  it  flings  itfelf  on  the 
back  of  the  head,  and  in  this  manner  the  un- 
daunted fuicide  inllantly  expires. 

It  is  happy  for  mankind  that  thefe  animals 
are  thus  dellrudlive  to  each  other  j finee  other- 
wife  they  would  multiply  in  fo  great  a degree  as 
to  render  fome  countries  uninhabitable.  The 
male  and  female  of  this  infedt  are  very  eafily 
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diftinguifhable ; the  male  being  fmaller  and  Icfs 
hairy.  The  female  brings  forth  her  young  alivCj 
and  perfe^l  in  their  kind.  Redi  ha\’ing  bought 
a quantity  of  fcorpions,  feleiled  the  females, 
which  by  their  fize  and  roughnefs  were  eafily 
diftinguiftiable  from  the  reft,  and  putting  them 
in  feparate  glafs  veflels,  he  kept  them  for  fonic 
days  without  food.  In  about  five  days  one  of 
them  brought  forth  thirty-eight  young  ones,' 
well  ftiaped,  and  of  a milk-white  colour,  which, 
changed  every  day  more  and  more  into  a dark 
rufty  hue.  Another  female,  in  a different  veflel, 
brought  forth  twenty- feven  of  the  fame  colour  j 
and  the  day  following  the  young  ones  feemed  all 
fixed  to  the  back  and  belly  of  the  female.  For 
near  a fortnight  all  thefe  continued  alive  and 
well ; but  afterwards  fome  of  them  died  daily : 
until,  in  about  a month,  they  all  died,  except 
two. 

Were  it  worth  the  trouble,  thefe  animals 
might  be  kept  living  as  long  as  curiofity  fbould 
think  proper.  Their  chief  food  is  worms  and 
infefts ; and  upon  a proper  fupply  of  thefe,  their 
lives  might  be  lengthened  to  their  natural  extent. 
How  long  that  may  f»e  we  are  not  told  •,  but  if 
we  may  argue  from  analogy,  it  cannot  be  lefs 
than  feven  or  eight  years ; and  perhaps,  in  the 
larger  kind,  double  that  duration.  As  they 
have  fomewhat  the  form  of  the  lobfter,  fo  they 
refemble  that  animal  in  calling  their  Ihell,  or 
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more  properly  their  Ikin;  fince  it  is  fofter  by 
far  than  the  covering  of  the  lobfter,  and  fet 
with  hairs,  which  grow  from  it  in  great  abun- 
dance, particularly  at  the  joinings.  The  young 
lie  in  the  womb  of  the  parent,  each  covered 
up  in  its  own  membrane,  to  the  number  of 
forty  or  fifty,  and  united  to  each  other  by  an 
oblong  thread,  fo  as  to  exhibit  altogether  the 
form  of  a chaplet. 

Such  is  the  manner  in  whkh  the  common 
fcorpion  produces  its  young : but  there  is  a 
fcorpion  of  America,  produced  from  the  egg, 
in  the  manner  of  the  fpider.  The  eggs  are  no 
larger  than  pins  points ; and  they  are  depofited 
in  a web,  which  they  fpin  from  their  bodies,  and 
carry  about  with  them,  till  they  are  hatched; 
As  foon  as  the  young  ones  are  excluded  from 
the  fliell,  they  get  upon  the  back  of  the  parent, 
who  turns  her  tail  over  them,  and  defends  them 
with  her  fling.  It  feems  probable,  therefore, 
that  captivity  produces  that  unnatural  difpolition 
in  the  fcorpion,  which  induces  it  to  deftroy  its 
young ; fince,  at  liberty,  it  is  fo^nd  to  protedl 
them  with  fuch  ujiceafing  afliduity. 
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Of  the  Scfilopcndra  and  Gally-JForm^ 

OF  thefe  hideous  ajid  angry  infe£ts  we  know 
little,  except  the  figure  and  the  noxious 
ijuaJities.  Though  with  -us  there  are  infcdts 
fomewhat  refembling  them  in  form,  we  are 
placed  at  an  happy  diftance  from  fuch  as 
are  really  formidable.  With  us  they  feldom 
grow  above  an  inch  long ; in  the  tropical  cli- 
mates they  are  often  found  above  a quarter  of 
a }'ard. 

I'he  Scolopendra  is  otlierwife  called  the 
Centipes,  from  the  number  of  its  feet;  and  it 
is  very  common  in  many  parts  of  the  world, 
efpecially  between  the  tropics.  Thofe  of  the 
Eafl-Indies,  where  they  grow  to  the  largeft  fize, 
are  about  fix  inches  long,  of  a ruddy  colour,  and 
as  thick  as  a man’s  finger ; they  confift  of  many 
joints  ; and  from  each  joint  is  a leg  on  each 
fide  : they  are  covered  with  hair,  and  feem  to 
have  no  eyes ; but  there  are  two  feelers  on  the 
head,  which  they  make  ufe  of  to  find  out  the 
way  they  are  to  pafs  : tlie  head  is  very  round, 
with  two  fmall  iharp  teeth,  witli  which  they 
infliil  wounds  that  are  very  painful  ajid  dan- 
gerous. A failor  tliat  was  bit  by  one  on  board 
a fliip,  felt  an  exceflive  pain,  and  his  life  was 
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fuppofed  to  be  in  danger ; however,  he  recover- 
ed by  the  application  of  three  roafted.  onions  ta 
the  part,  and  was  foon  quite  well.  Of  this  ani- 
mal there  are  different  kinds ; fome  living,  like 
worms,  in  holes  in  the  earth;  others  under  ftones, 
and  among  rotten  wood  : fo  that  nothing  is  more 
dangerous  than  removing  thofe  fubftances,  in 
the  places  where  they  breed. 

TheGally-Worm  differs  from  the  fcolopendra, 
in  having  double  the  number  of  feet;  there  be- 
ing two  on  each  fide,  to  every  joint  of  the  body. 
Some  of  thefe  are  finooth,  and  others  hairy ; 
fome  are  yellow,  fome  black,  and  fome  brown, 
They  are  found  among  decayed  trees,  between 
the*  wood  and  the  bark ; as  alfo  among  ftones 
that  are  covered  with  mofs.  They  all,  when 
touched,  contraft  theinfelves,  rolling  themfelves 
up  like  a ball.  Whatever^may  be  their  qualities 
in  the  tropical  parts  of  the  world,  in  Europe 
they  are  perfct^tly  harmlefs ; having  been  often 
handled  and  irritated,  without  any  vindiddive  con- 
fequences. 

All  thefe,  as  well  as  the  fcorpion,  are  fup- 
pofed to  be  produced  perfect  from  the  parent, 
or  the  egg ; and  to  undergo  no  <dianges  after 
their  firft  exclufion.  They  are  feen  of  all  fizes  ; 
and  this  is  a fufficient  inducement  to  fuppofe, 
that  they  preferve  their  firft  appearance  through 
tlie  whole  of  their  exiftence.  It  is  probable, 
however,  that,  like  inoft  of  this  clafs,  they  often 
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change  their  fkins;  but  of  this  we  have  no  cer- 
tain information. 


CHAP.  XI. 

Of  the  Leech. 

TH  E laft  of  this  winglefs  tribe  that  I fhall 
mention  is  the  Leech,  which,  like  all  the 
former,  undergoes  no  varieties  of  transforma- 
tion j but  when  once  excluded  from  the  body 
of  the  parent,  preferves  its  firft  figure  to  the  end. 
I place  the  hiftory  of  the  leech  among  the  firft 
clafs  of  infedts ; while  I have  degraded  the 
Earth-worm,  the  Taenia,  and  the  Polypus,  into 
the  clafs  of  zoophytes,  or  that  imperfedt  tribe 
which  ferves  to  make  the  fhade  between  animal 
and  vegetable  nature.  Not  but  that  the  earth- 
worm or  the  polypus  have  their  motions,^  their 
appetites,  and  their  vital  principles,  as  com- 
plete as  the  leech,  and  to  a curfory  view  appear 
every  way  as  complete  animals.  B-ut  there  is 
one  circumftanee  that  lays  the  line  between 
themj  that  exalts  the  one  and  degrades  the 
other.  The  earth-worm  and  the  polypus  may 
be  cut  into  pieces,  and  each  piece  will  produce 
a new  and  perfedt  animal ; the  leech  cannot  fuf- 
fer  this  dilTedtion,.  but  dies  when  cut  in  two  j an 
evident  inftance  that  it  is  pofTefted  of  a mojje 
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perfe<3:  organization  tlian  thofe  animals  which 
it  otherwife-very  much  refembles. 

The  leech,  from  its  ufes  in  medicine,  is  one 
of  thofe  infe<5fs  that  man  has  taken  care  to  pro- 
vide ; but  of  a great  variety,  one  kind  only  is 
confidered  as  ferviceable.  The  Horfe-Leech, 
which  is  the  largeft  of  all,  and  grows  to  four 
inches  in  length,  with  a glofly  black  furface, 
is  of  no  ufe,  as  it  will  not  flick  to  the  fkin ; 
the  Snail-Leech  is  but  an  inch  in  length and 
though  it  will  flick,  is  not  large  enough  to 
extradl  a fufficient  quantity  of  blood  from  the 
patient  j the  Broad-tailed  Leech,  which  grows 
to  an  inch  and  an  half  in  length,  with  the  back 
railed  into  a fort  of  a ridge,  will  flick  but  on  very 
few  occafions  : it  is  the  Large  Brown  Leech, 
with  a whitifli  belly,  that  is  made  ufe  of  in 
medicine,  and  whofe  hiflory  befl  merits  our 
curiofity. 

The  leech  has  the  general  figure  of  a worm, 
and  is  about  as  long  as  one’s  middle  finger. 
Its  (kin  is  compofed  of  rings,  by  means  of 
which  it  is  polTelTed  of  its  agility,  and  fwims 
in  water.  It  contrails  itfelf,  when  out  of  wa- 
ter, in  fuch  a manner,  that  when  touched  it  is 
not  above  an  inch  long.  It  has  a fmall  head, 
and  a black  Ikin,  edged  with  a yellow  line  on 
each  fide,  witii  fome  yellowifli  fpots  on  the 
back.  The  belly  alfo,  which  is  of  a reddifh 
colour,  is  marked  with  whitifh  yellow  fpots. 

But 


But  the  moft  remarkable  part  of  this  animal 
is  the  mouth,  which  is  compofed  of  two  lips, 
that  take  whatever  form  the  infeft  finds  con- 
venient. When  at  reft,  the  opening  is  uftial- 
ly  triangular;  and  within  it  are  placed  three 
very  fharp  teeth,  capable  of  piercing  not  only 
the  human  fkin,  but  alfo  that  of  an  horfe  or 
an  ox.  Still  deeper  in  the  head,  is  difcover- 
ed  the  tongue,  which  is  compofed  of  a ftrong 
flefhy  fubftance,  and  which  ferves  to  aflift  the 
animal  in  fucking,  vC’^hen  it  has  inflifted  its  tri- 
ple wound  ; for  no  fooner  is  this  voracious  crea- 
ture applied  to  the  fkin,  than  it  buries  its  teeth 
therein,  then  clofes  its  lips  round  the  wounds 
which  it  has  irtade  ; and  thus,  in  the  manner  of 
a cupping-glafs,  extracts  the  blood  as  it  flows 
to  the  different  orifices. 

In  examining  this  animaBs  form  farther  to- 
wards the  tail,  it  is  feen  to  have  a gullet  and  an 
inteftinal  canal,  into  which  the  blood  flows  in 
great  abundance.  On  each  fide  of  this  are  feen 
running  along  feveral  little  bladders,  which, 
when  the  animal  is  empty,  feem  to  be  filled 
with  nothing  but  water  ; but  when  it  is  gorging 
blood,  they  feem  to  communicate  with  the  in- 
teftines,  and  receive  a large  portion  of  the  blood 
which  flows  into  the  body.  If  thefe  bladders 
fliould  be  confidered  as  fo  many  ftomachs,  then 
every  leech  will  be  found  to  have  twenty-four. 
'But  Avliat  is  moft  extraordinary  of  all  in  this 
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animal’s  formation  is,  that  though  it  takes  fo 
large  a quantity  of  food,  it  has  no  anus  or  paf- 
.fage  to  ejeft  it  from  the  body  when  it  has  been 
digefted.  On  the  contrary,  the  blood  which  the 
leech  has  thus  fucked  remains  for  feveral  months 
clotted  within  its  body,  blackened  a little  by  the 
change,  but  no  way  putrefied,  and  very  little 
altered  in  its  texture  or  confiftence.  In  what 
manner  it  paffes  through''  the  animal’s  body, 
or  how  it  contributes  to  its  nourilhment,  is 
not  eafily  accounted  for.  The  water  in  which 
they  are  kept  is  very  little  difcoloured  by  their 
continuance;  they  cannot  be  fuppofed  to  re- 
turn the  blood  by  the  fame  palTage  through 
which  it  was  taken  in  ; it  only  remains,  there- 
fore, that  it  goes  oft'  through  the  pores  of  the 
body,  and  that  thefe  are  fufticiently  large  to 
permit  its  exclufion. 

But  it  is  not  in  this  inftance  alone  that  the 
leech  differs  from  all  other  inl'edls.  It  was  re- 
marked in  a former  chapter,  that  the  whole 
infect  tribe  had  the  opening  into  their  lungs 
placed  in  their  fides ; and  that  they  breathed 
through  thofe  apertures  as  other  animals  through 
the  mouth.  A drop  of  oil  poured  on  the  fides 
of  a wafp,  a bee,  or  a worm,  would  quickly 
fuft'oeate  them,  by  flopping  up  the  pafFages 
through  which  they  breathe  ; but  it  is  other- 
wife  with  the  leech,  for  this  animal  may  be 
immerfed  in  oil  without  injury;  nay,  it  will 

live 
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live  therein ; and  the  only  damage  it  will  fuftain 
is,  that  when  taken  out  it  will  be  feen  to  caft  a 
fine  pellucid  fkin,  exadlly  the  fhape  of  the 
animal,  after  which  it  is  as  alert  and  vigo- 
rous as  before.  It  appears  fiom  hence  that  the 
leech  breathes  through  the  mouth ; and,  in 
fa<Sl:,  it  has  a motion  that  feems  to  refemble 
the  aiSt  of  refpiration  in  more  perfe£t  animals  r 
but  concerning  alKthis  we  are  very  nnich  in  the 
dark. 

This  animal  feems  to  differ  from  all  others 
in  feveral  refpedls;  the  reft  of  the  reptile  tribe 
are  brought  forth  from  eggs ; the  leech  is  vi^ 
viparous,  and  produces  its  young  one  after 
the  other,  to  the  number  of  forty  or  fifty  at  a 
birth.  It  is  probable  that,  like  the  fnail,  each 
infect  contains  tlie  two  fexes,  and  that  it  im- 
pregnates and  is  impregnated  in  the  fame  man- 
ner. The  young  ones  are  chiefly  found  in 
the  month  of  July,  in  fhallow  running  waters, 
and  particularly  where  they  are  tepified  by  the 
rays  of  the  fun.  The  large  ones  are  chiefly 
fought  after ; and  being  put  into  a glafs  veflel 
filled  with  water,  they  remain  for  months,  nay 
for  years,  without  taking  any  other  fubfiftence. 
But  they  never  breed  in  this  Confinement ; and, 
confequently,  what  regards  that  part  of  their 
hiftory  ftiU  remains  oblcure. 

In  this  part  of  tlie  world  they  feldom  grow 
to  above  four  inches  j but  in  America  and  the 
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Eaft  they  are  found  from  fix  to  feven.  Their 
pools  there  abound  with  them  in  fuch  numbers, 
that  it  would  be  dangerous  bathing  there,  if 
for  no  other  confideration.  Our  failors  and 
foldiers,  who  the  laft  war  were  obliged  to  walk 
in  thofe  countries  through  marfliy  grounds, 
talk  with  terror  of  the  number  of  leeches  that 
infefted  them  on  their  march.  Even  in  fome 
parts  of  Europe  they  increafe  fo  as  to  become 
formidable.  Sedelius,  a German  phyfician,  re- 
lates, that  a girl  of  nine  years  old,  who  was 
keeping  Iheep  near  the  city  of  Bomft  in  Poland, 
perceiving  a foldier  making  up  to  her,  went  to 
hide  herfelf  in  a neighbouring  marfli  among 
fome  bufhes  j but  the  number  of  leeches  was  fo 
great  in  that  place,  and  they  ftuck  to  her  fo 
clofe,  that  the  poor  creature  expired  from  the 
quantity  of  blood  which  fhe  loft  by  their  united 
efforts.  Nor  is  this  much  to  be  wondered  at, 
fince  one  of  thofe  infects  that  when  empty  ge- 
nerally weighs  but  a fcruple,  will,  when  gorged, 
weigh  more  than  two  drachms. 

When  leeches  are  to  be  applied,  the  beft  way 
is  to  take  them  from  the  water  in  which  they 
are  contained  about  an  hour  before,  for  they 
thus  become  more  voracious,  and  faften  more 
jeadily.  When  futurated  with  blood,  they  gene- 
rally fall  off  of  themfelves  ; but  if  it  be  thought 
neceffary  to  take  them  from  the  wound,  care 
fliould  be  ufcd  to  pull  them  very  gently,  or  even 

to 
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to  fprink-le  them  with  fait  if  they  continue  to 
adhere  j for  if  they  be  plucked  rudely  away,  it 
moft  frequently  happens  that  they  leave  their 
teeth  in  the  wound,  which  makes  a very  trou- 
blefome  inflammation,  and  is  often  attended 
,with  danger.  If  they  be  flow  in  fixing  to  the 
; part,  they  are  often  enticed  by  rubbing  it  with 
milk  or  blood,  or^water  mixed  with  fugar.  As 
fait  is  a poifon  to  moft  infedfs,  many  people 
throw  it  upon  the  leech  when  it  has  dropped 
from,  the  wound,  by  which  means  it  difgorges 
^ the  bipod  it  has  fwallowed,  and  it  is  then  kept 
for  repeated  application.  -They  feldom,  how- 
ever^  flick  after  this  operation ; and  as  the  price 
^ is  but  fmall,  frefh  leeches  fhould  always  be  ap- 
plied whenever  fuch  an  application  is  thought 
neceflary. , . . . , , 
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CHAP.  I. 

Of  the  fecond  Order  of  InfeSts, 

IN  the  former  part  we  gave  a concife  hiftory 
of  the  moft  confiderable  infetSls  that,  without 
wings,  were  produced  in  a perfeft  ftate  j either 
from  the  body  of  the  parent  alive,  like  qua- 
drupedes,  or  from  the -egg,  in  the  manner  of 
birds.  We  come  now  to  a fecond  order  of 
infedts,  that  are  produced  from  the  egg,  like 
the  former,  but  not  in  a perfedl:  ftate  j for 
when  firft  excluded,  they  are  without  wings. 
This,  however,  does  not  hinder  the  exercife  of 
their  animal  fundlions ; the  infedf,  although  not 
yet  come  to  perfedlion,  walks,  leaps,  and  eats  ; 
nor  is  it  ever  deprived  of  motion,  only  that  it 
refts  a little  when  it  is  about  to  caft  tliat  part  of 
its  (kin  previous  to  its  ftate  of  perfedtion.  It 
is  then  feen  to  aflTume  two  wings,  which,  like 
a budding  flower,  burft  through  the  cafe  that 
contained  them,  and  the  animal  becomes  a 
winged  infedl  in  its  ftate  of  higheft  perfedlion. 
To  this  order  we  may  refer  the  Libella,  or 
Dragon-Fly;  the  Formica  Leo,  or  Lion-Ant; 
the  Grafshojjper ; the  Locuft  ; the  Cricket ; the 
Wood-Cricket;  the  Mole-Cricket;  the  Flea- 
Locuft;  the  Flying-Bug;  the  Tipula;  the 

Water- 
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’ Water-Scorpion;  the  Notone(5la,  or  Water- 
Fly;  and  many  others. 

C H A P.  II. 

Of  the  Libella^  or  Dragon-Fly, 

OF  all  the  flies  which  adorn  or  diverfify  the 
face  of  Nature,  thefe  are  the  moft  various 
and  the  moft  beautiful ; they  are  of  all  colours, 
green,  blue,  crimfon,  fcarlet,  white ; fome  unite 
a variety  of  the  moft  vivid  tints,  and  exhibit 
in  one  animal  more  different  fhades  than  are 
to  be  found  in  the  rainbow.  They  are  called, 
in  different  parts  of  the  kingdom,  by  different 
names ; but  none  can  be  at . a lofs  to  know 
them,  as  they  are  diftinguiflied  from  all  other 
flies,  by ’the  length  of  their  bodies,  by  the  large- 
nefs  of  their  eyes,  and  the  beautiful  tranfparen- 
cy  of  their  wings,  which  are  four  in  number. 
They  are  feen  in  fummer  flying  with  great  ra- 
pidity near  every  hedge,  and  by  every  running 
brook ; they  fometimes  fettle  on  the  leaves  of 
'plants,  and  fometimes  keep  for  hours  together 
on  the  wing. 

Dragon-flies,  though  there  are  three  or  four 
different  kinds,  yet  agree  in  the  moft  ftriking 
parts  of  their  hiftory,  and  one  account  may 
ferve  for  all.  The  largeft  fort  are  generally 
found  from  t\\’o  to  three  ijiches  long ; their  tail 
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is  forked  j their  body  divided  into  eleven  rings; 
their  eyes  are  large,  horny,  and  tranfparent, 
divided  by  a number  of  interfedfions ; and  their 
wings,  that  always  lie  flat  when  they  are  at  reft, 
are  of  a beautiful  gloflTy  tranfparency.;  fometirpes 
Alining  like  filver,  and  fometimes  gliftening 
like  sold.  Within  the  mouth  are  to  be  feea 
two  teeth  covered  with  a beautiful  lip : with 
thefe  the  creatures  bite  fiercely  when  they  are 
taken;  but  their  bite  is  perfeiftly  harmlefs,  as 
I have  experienced  more  than  once. 

Thefe  infedfs,  beautiful  as  they  are,  are  pro- 
duced from  eggs,  which  are  depofited  in  the 
water,  where  they  remain  for  fome  time  with- 
out feeming  life  or  motion.  They  are  ejedted  , 
by  the  female  into  the  water  in  clufters,  like  a*' 
bunch  of  grapes,  where  they  fink  to  the  bottom 
by  their  natural  weight,  and  continue  in  that 
ftate  till  the  young  ones  find  ftrength  enough 
to  break  the  fhell,  and -to  feparate  from  each 
other.  1 he  form  in  which  theyififft  ihew  life  1 
is  that  of  a worm  with  fix  legs,  bearing  a ftrong 
refemblance  to  the  dragon-fly  in  its;  winged 
ftate,  except  that  the  wings  are.  yet  concealed 
within  a fheath  peculiar  to  this  animal.  The 
rudiments  of  thefe  appear  in  bunches  on  the 
back,  within  which  the  wings  are  folded  up  into 
each  other,  while  all  the  colours  and  varieties 
of  painting  appear  tranfparent  througli  the  fkin. 
Thefe  animals^  upon  quitting  the  egg,  ftill  con- 

tiiwe 


tinue  In  the  water,  where  they  creep  and  fwiin, 
but  do  not  move  fwiftly.  They  have  lilcewife  a 
fharp  fight,  and  immediately  fink  to  the  bottom, 
if  any  one  comes  to  the  places  wherein  they  live, 
or  whenever  they  perceive  the  leaft  uncommon 
objedl.  Their  food  at  that  time  is  foft  mud  and 
the  glutinous  earthy  fubftances  that  are  found  at 
the  bottom. 

When  thefe  animals  prepare  to  change  from 
their  reptile  to  their  flying  ftate,  they  then  move 
out  of  the  water  to  a dry  place ; as  into  grafs ; 
to  pieces  of  wood,  ftone,  or  any  thing  elfe  they 
meet  with.  They  there  firmly  fix  their  acute 
claws ; and,  for  a fhort  time,  continue  quite 
immoveable,  as  if  meditating  on  the  change  they 
are  to  undergo.  It  is  then  obferved,  that  the 
fkin  firft  opens  on  tlie  head  and  back ; and  out 
of  this  opening  they  exhibit  their  real  head  and 
eyes,  and  at  length  their  fix  legs ; whilft,  in  the 
mean  time,  the  hollow  and  empty  fkin,  or  flough 
of  their  legs,  remains  firmly  fixed  in  its  place. 
After  this,  the  enclofed  creature  creeps  forward 
by  degrees ; and  by  this  means  draws  firft  its 
wings  and  then  its  body  out  of  the  fkin;  and 
proceeding  a little  farther,  fits  at  reft  for  fome 
time,  as  if  immoveable.  During  this  time  the 
wings,  which  were  moift  and  folded,  begin  by 
degrees  to  expand  themfelves,  and  to  make  • 
finooth  and  even  all  thofe  plaits  which  were 
laidi  againft  each  other,  like  a clofed  fan.  The 
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Fody  is  likewife  infenfibly  extended,  until  all  the 
limbs  have  obtained  tlieir  proper  fize  and  dimen- 
fions.  All  thefe  furprifmg  and  difficult  operations 
are  accomplifhed  by  the  force  of  the  blood  and 
the  circulating  humours.  The  creature  cannot 
at  firft  make  ufe  of  its  new  wings,  and  therefore 
is  forced  to  ftay  in  the  fame  place  until  all  its 
limbs  are  dried  by  the  circumambient  air.  It 
foon,  however,  begins  to  enter  upon  a more 
noble  life  than  it  had  hitherto  led  in  the  bottom 
of  the  brook;  and  from  creeping  flowly  and 
living  accidentally,  it  now  wings  the  air,  and 
makes  choice  from  amidft  the  variety  of  its 
provlfions. 

Indeed,  no  animal  is  more  amply  fitted  for 
motion,  fubfiftence,  and  enjoyment.  As  it  haunts 
and  feeks  after  its  fjod  flying  in  the  air.  Nature 
has  provided  it  with  two  large  eyes,  v/hich  make 
almoft  the  whole  head,  and  which  refemble  glit- 
tering mother-of-pearl.  It  has  alfo  four  expan-- 
five  filver-coloured  wings,  with  which,  as  with 
'oars,  it  can  turn  itfelf  with  prodigious  velocity; 
and  to  afllft  thefe  it  is  furnifhed  with  a very  long 
body,  which,  like  a rudder,  diredts  its  motions. 
As  the  wings  are  long,  and  the  legs  ftiort,  they 
fcldom  walk,  but  are  ever  feen  either  refting  or 
flying.  For  this  reafon,  they  always  chufe  dry 
branches  of  trees  or  fhrubs  to  remain  on ; and 
when  they  have  refrefhed  thcmfelves'  a little, 
they  renew  their  flight.  Thus  they  are  feen, 
Vo  L.  VIL  O adorning 
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adorning  the  fummer  with  a profufion  of  beauty, 
lightly  traverfing  the  air  in  a thoufand  direftions, 
and  expanding  the  moft  beautiful  colours  to  the 
fun.  The  garden,  the  foreft,  the  hedges,  and  the 
rivulets,  are  animated  by  their  fports ; and  there 
are  fev/  who  have  been  brought  up  in  the  country, 
who  have  not  employed  a part  of  their  childhood 
in  the  purfuit. 

But  while  thefe  beautiful  flies  appear  to  us  fo 
idly  and  innocently  employed,  they  are  in  fadl 
the  greateft  tyrants  of  the  infeif  tribe ; and,  like 
the  hawk  among  birds,  are  only  hovering  up 
and  down  to  feize  their  prey.  They  are  the 
ftrongeft  and  the  moft  courageous  of  all  winged 
infedbs  ; nor  is  there  one,  how  large  foever,  that 
they  will  not  attack  and  devour.  The  blue 
fly,  the  bee,  the  wafp,  and  the  hornet,  make 
their  conftant  prey ; and  even  the  butterfly,  that 
fpreads  fo  large  a wing,  is  often  caught  and 
treated  without  mercy.  Their  appetite  feems  to 
know  no  bounds ; they  fpend  the  whole  day  in 
the  purfuit,  and  have  been  feen  to  devour  three 
times  their  own  fize  in  the  capture  of  a Angle 
hour.  They  feize  their  prey  flying  with  their 
fix  claws,  and  tear  it  eafily  to  pieces  witli  their 
teeth,  which  are  capable  of  infli£ling  trouble- 
fome  wounds. 

But  the  males  are  upon  the  wing  for  another 
purpofe  befide  that  of  food,  as  they  are  very 
falacious,  and  feek  the  females  with  great  ardour. 

The 
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The  fun  no  fooner  begins  to  warm  the  fields^ 
than  the  males  are  found  afliduoufly  employed 
each  in  feeking  its  mate ; and  no  fooner  docs  a 
female  appear,  but  two  or  three  males  are  feen 
purfuing  and  endeavouring  to  feize  her  mth  all 
their  arts  and  agility.  The  inftrument  of  gene* 
ration  in  the  male  is  placed  very  different  from 
that  of  any  other  infecf,  being  not  at  the  end  of 
the  tail  as  in  others,  but  immediately  under  the 
breaft,  and  confequently,  at  firft  view,  incapable 
of  being  united  to  the  fexual  part  of  the  female ; 
W'hich,  as  in  otlier  infedfs,  lies  in  the  tail.  To 
perform  this  jundlion,  Nature  has  provided  the 
male  with  a very  peculiar  manner  of  proceeding. 
As  foon  as  he  perceives  the  female,  a(nd  finds 
himfelf  fufficiently  near,  he  feizes  upon  the  back 
of  her  head  by  furprize,  and  faflening  his  claws 
upon  her,  turns  round  his  forky  tail,  which  he 
fallens  round  her  neck,  and  in  this  manner 
fixes  himfelf  fo  clofely  and  firmly,  that  no 
efforts  can  remove  him.  It  is  in  vain  that  fhe 
flies  from  one  branch  to  another  and  fettles  upon 
them,  he  flill  keeps  fixed,  and  often  continues 
in  this  fituation  for  three  or  four  hours  fuc- 
ceflively.  When  he  flies,  fhe  is  obliged  to  fly 
with  himj  but  he  flill  diredls  the  way:  and 
though  fhe  moves  her  wdngs,  fhe  feems  entirely 
guided  by  his  motion.  As  yet,  however,  the 
Bufinefs  of  impregnation  is  not  performed ; for 
to  this  the  female  mufl  contribute  j and  fhe  at 
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Jaft  Teems,  by  the  continuance  of  her  conftraint, 
to  comply : for,  turning  up  the  end  of  her  tail  to 
that  part  of  the  breaft  of  the  male  in  which  lies 
the  part  proper  for  generation,  both  inftruments 
meet,  and  the  eggs  of  the  female  receive  the 
necelTary  fecundation.  An  hour  or  two  after 
this,  file  flies  to  fome  neighbouring  pool,  where 
fhe  depofites  her  eggs,  as  was  already  mentioned. 
There  they  continue  in  a jeptile  ftate  for  a 
year ; and  then  are  changed  into  a beautiful  fly, 
refembling  the  parent. 


C HAP.  III. 


Of  the  Formica  Leo^  or  Lion- Ant. 

LT  HOUGH  this  animal  properly  be- 


longs  to  no  order  of  infedls,  yet,  as  it  is 
changed  into  a fly  very  much  refembling  that 
defcribed  in  the  preceding  chapter,  it  may  not 
be  improper  to  give  its  hiftory  here.  Jf  we 
confider  the  life  of  this  animal  in  its  different 
ftages  of  exiftence,  we  ftiall  find  it  equally  won- 
derful in  all ; but  as  it  changes  to  a dragon-flp, 
what  we  have  faid  of  that  animal  above  need 
not  be  repeated  here.  The  lion-ant,  when  it 
becomes  an  inhabitant  of  air,  in  every  refpedl 
refembles  that  which  has  been  already  defcribed  j 
its  gloffy  wings,  its  voracious  appetites,  its  pe- 
culiar manner  of  generation,  are  entirely  the 


fame. 
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fame.  It  is  in  its  reptile  ftate  that  it  differs 
from  all  other  infedls ; and  in  that  ftiite  it  will 
be  amufing  to  purfue  its  hiftory. 

The  Lion-Ant,  in  its  reptile  ftate,  Is  of  the 
fize  of  a common  wood-loufe,  but  fomewhat 
broader.  It  has  a pretty  long  head  and  a 
roundifli  body,  which  becomes  a little  narrower 
towards  the  tail.  The  colour  is  a'  dirty  grey, 
fpeckled  with  black,  and  the  body  is  compofed 
of  fevcral  flat  rings,  which  flip  one  upon  an- 
other. It  bus  fix  feet,  four  of  which  are  fixed 
to  the  breaft  and  two  to  the  neck.  The  head 
is  fmall  and  flat,  and  before  there  are  two  little 
fmooth  horns  and  feelers,  which  are  hard,  about 
a quarter  of  an  inch  long,  and  crooked  at  the 
ends.  At  the  bafis  of  the  feelers  there  are  two 
fmall  black  lively  eyes,  by  which  it  can  fee  the 
fmalleft  objedi,  as  is  eafily  difeovered  by  its 
ftarting  from  every  thing  that  approaches. 

To  a form  fo  unpromifing,  and  fo  ill  provided 
for  the  purpofes  of  rapacity,  this  animal  unites 
the  moft  ravenous  appetites  in  nature ; but  to 
mark  its  imbecility  flill  ftronger,  as  other  ani- 
mals have  wings  or  feet  to  enable  them  to  ad- 
vance towards  their  prey,  the  lion-ant  is  un- 
provided with  fuch  afliftance  from  either.  It 
has  legs  indeed  ■,  but  thefe  only  enable  it  to 
run  backward,  fo  that  it  could  as  foon  die  as 
make  the  fmalleft  progreffivc  motion.  Thus, 
famiflied  and  rapacious  as  it  ever  feems,  its 
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prey  miift  come  to  it,  or  rather  into  the  fnare 
provided  for  it,  or  the  infidious  affafiin  muft 
liarve. 

But  Nature,  that  has  denied  it  ftrength  or 
iV/iftnefs,  has  given  it  an  equivalent  in  cunning, 
fo  that  no  animal  fares  more  fumptuouily,  v/ith- 
out  ever  ftirring  from  its  retreat.  For  this 
jiurpcfe,  it  chafes  a dry  fandy  place,  at  the 
foot  of  a wall,  or  under  fome  fhelter,  in  order 
to  preferve  its  machinations  from  the  rain. 
The  drieil:  and  moft  fandy  fpot  is  the  moft 
proper  for  it;  becaufe  a heavy  clogged  eaith 
v/oidd  defeat  its  labour.  When  it  goes  about 
to  dig  the  hole  where  it  takes  its  prey,  it 
begins  to  bend  the  hinder  part  of  its  body, 
which  is  pointed,  and  thus  works  backward; 
making,  after  feveral  attempts,  a circular  fur- 
rov/,  which  ferves  to  mark  out  the  fize  of  the 
hole  it  intends  making,  as  the  ancients  marked 
out  the  limits  of  a city  v/ith  the  plough.  W'ithin 
this  fii  ft  furrow  it  digs  a fecond  ; then  a third  ; 
and  afterwards  others,  which  are  always  lefs 
than  the  preceding.  Then  it  begins  to  deepen 
its  hole,  finking  lower  and  lower  into  the  fand, 
which  it  throws  with  its  horns,  or  feelers,  to- 
wards the  edges,  as  we  fee  men  throw  up  fand 
in  a gravel-pit.  Thus,  by  repeating  its  labours 
all  round,  the  fand  is  tlirown  up  in  a circle 
about  the  edge  of  the  pit,  until  the  whole  is 
quite  completed.  This  hole  is  always  formed 

in 


THE  L I O N - A N T.  295 

in  a perfect  circle  ; and  the  pit  itfelf  refembles 
the  ihfide  of  an  inverted  fuimel.  When  this 
infedl:  firft  leaves  the  egg  and  is  newly  hatched, 
the  firft  pit  it  makes  is  very  fmall ; but  as  it 
grows  bigger,  it  makes  a larger  hole ; whicii 
is  deftined,  like  a pit-fall,  to  entrap  its  prey. 
It  is  generally  about  two  inches  deep,  and  as 
much  in  diameter. 

The  work  being  thus  with  great  labour 
finiihcd,  the  infidious  infedf  places  itfelf  in  am- 
bufli,  hiding  itfelf  in  the  bottom  under  the  fand 
in  fuch  a manner,  that  its  two  horns  encircle 
the  bottom  of  the  pit.  All  the  fides  of  this  pit- 
fall  are  made  of  the  moft  loofe  and  crumblin-x 
materials-;  fo  that  fcarce  any  infedl  can  climb 
up  that  has  once  got  down  to  the  bottom. 
Confcious  of  this,  the  lion-ant  remains  in  patient 
expediation,  ready  to  profit  by  that  accident 
which  throws  fome  heedlefs  little  animal  into 
its  den.  If  then,  by  misfortune,  an  ant,  a 
wood-loufe,  or  a fmall  caterpillar  walks  too 
near  the  edge  of  the  precipice,  the  fand  gives 
\vay  beneath  them,  and  they  fall  to  the  bottom 
of  the  pit,  where  they  meet  inevitable  deftruc- 
tion.  The  fall  of  a fingle  grain  of  fand  gives 
the  murderer  notice  at  the  bottom  of  its  cave ; 
and  it  never  fails  to  fally  forth  to  feize  upon  its 
prey.  It  happens  fometimes,  however,  that  the 
ant  or  the  wood-loufe  is  too  nimble,  and  runs 
up  the  fides  of  the  pit-fall  before  the  other  can 
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make  ready  to  feize  it.  The  lion-ant  has  theft 
another  contrivance,  ftill  more  wonderful  than 
the  former  ; for,  by  means  of  its  broad  head  and 
feelers,  it  has  a method  of  throwing  up  a Ihower 
of  fand  which  falls  upon  the  ftruggling  captive 
with  tremendous  weight,  and  once  more  crufhes 
it  down  to  the  bottom.  When  the  infedl:  is  once 
fallen  tlius  low,  no  efforts  can  retrieve  or  releafe 
it;  the  lion-ant  feizes  it  with  its  feelers,  which 
are  hollow,  and  darting  them  both  into  its  body,, 
fucks  out  all  the  little  animars  juices  with  the 
utmoft  rapacity. 

When  the  prey  is  thus  reduced  to  a hullf,, 
and  nothing  but  the  external  form  remains,  the 
next  care  of  the  murderer  is  to  remove  the  body 
from  its  cell ; fihce  the  appearance  of  dead  car- 
cafes  might  forewarn  other  inledls  of  the  danger, 
of  the  place.  The  infedl:,  therefore,  takes  up 
the  wafted  trunk  with  its  feelers,  and  throws  it, 
with  wonderful  ftrength,  at  leaft  fix  inches  from 
tlie  edge  of  its  hole ; and  then . patiently  fets 
about  mending  the  breaches  which,  its  forti- 
fications had  received  in  the  laft  engagement. 
Nothing  can  abate  its  induftry,  its  vigilance,  its 
patience,  or  its  rapacity.  It  will  work  for  a 
week  together  to  make  its  pit-fall ; it  will  con- 
tinue upon  the  watch  for  more  than  a month, 

, patiently  expecting  the  approach  of  its  prey; 
and  if  it  comes  in  greater  quantities  than  is 
iieedful,  yet  ftill  the  little  voracious  creature 

will 
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will  quit  the  infeil  it  has  newly  killed,  and 
leave  it  half  eaten,  to  kill  and  attack  any  other 
thatTiappens  to  fell  within  the  fphere  of  its  ma- 
lignity : though  fo  voraeious,  it  is  furprifingly 
patient  of  hunger  j fome  of  them  having  been 
kept  in  a box  with  fend  for  fix  months  and  up- 
wards, without  feeding  at. all« 

When  the  lion-ant  attains  3 certain  age,  in 
which  it.  is  to  change  into  another  form,  it  then 
leaves  olF  its  ufual  rapacious  habits,  but  keeps 
on  its  induilry.  It  no  longer  continues  to 
make  pits,  but  furrows  up  the  fend  all  round 
in  an  irregular  manner ; teftifying  thofe  work- 
ings and  violent  agitations  which  moft  infedls 
exhibit  previous  to  their  transformation.  Thefe 
animals  are  produced-nn  autumn,  i and  generally 
live  a year,  and  perhaps  two,  before  they  afl'ume 
a winged  form.  Certain  it  is,  that  they  are 
found  at  the  end  of  winter  of  all  fizes ; and  it 
would  feem  that  many  of  the  fmaller  kinds  had 
not  yet  attained  fufficient  maturity  for  tranf-  . 
formation..  Be  this  as  it  may,  when  the  time  of 
change  approaches,  if  the  infedi  finds  its  little 
cell  convenient,  it  fecks  no  other : if.it  is  obliged 
to  remove,  after  furrowing  up  the  fend,  it  hides 
itfelf  under  it,  horns  and  all..  It.  there, fpins  a 
thread,  in  the  manner  of  the  fpider ; which  being 
made  of  a glutinous  fubftance,  and  being  humid 
from  the  moifture  of  its  body,  flicks  to  the 
little  particles  of  land  among  which  it  is  fpim  ;. 
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and  in  proportion  as  it  is  thus  excluded,  the  in- 
fe6t  rolls  up  its  web,  fand  and  all,  into  a ball,  of 
which  itfelf  is  the  center.  This  ball  is  about 
half  an  inch  in  diameter;  and  within  it  the  in- 
refides,  in  an  apartment  fufficiently  fpacious 
for  all  its  motions.  The  outfide  is  compofed  of 
fand  and  filk  ; the  infide  is  lined  with  fillc  only, 
of  a fine  pearl  colour,  extremely  delicate,  and 
perfectly  beautiful.  But  though  the  work  is  fo 
curious  within,  it  exhibits  nothing  to  external 
appearance,  but  a lump  of  fand ; and  thus  efcapes 
the  fearch  of  birds,  that  might  otherwife  difturb 
the  inhabitant  within. 

The  infeft  continues  thus  fhut  up  for  fix 
y/eeks  or  two  months ; and  gradually  parts  with 
its  eyes,  its  feelers,  its  feet,  and  its  fkin;  all 
which  are  thruft  into  a corner  of  the  inner  apart- 
ment, .’like  a rag.  The  infe61:  then  appears 
alinoft  in  its  winged  ftate,  except  that  there  is  a 
thin  fkin  which  wraps  up  the  wings,  and  that 
appears  to  be  nothing  elfe  but  a Hquor  dried  on 
their  outfide.  Still,  however,  the  little  animal 
. is  too  delicate  and  tender  to  venture  from  its 
retreat;  but  continues  enclofed  for  fame  time 
longer : at  length,  when  the  members  of  this 
new  infedb  have  acquired  the  necelfimy  con-- 
fiftence  and  vigour,  it  tears  open  its  lodging, 
and  breaks  through  its  wall.  For  this  purpofe 
it  has  two  teeth,  like  thofe  of  grafshoppers,  with 
which  it  eats  through,  and  enlarges  the  opening, 

till 
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till  it  gets  out.  Its  body,  which  is  turned  like  a 
fcrew,  takes  up  no  more  than  the  fpace  of  a 
quarter  of  an  inch ; but  when  it  is  unfolded,  it 
becomes  half  an  inch  in  length ; while  its  wings, 
that  feemed  to  occupy  the  fmalleft  fpace,  in  two 
minutes  time  unfold,  and  become  longer  thari 
the  body.  In  Ihort,  it  becomes  a large  and 
beautiful  fly  of  the  libellula  kind,  with  a long, 
flender  body,  of  a brown  colour ; a fmall  head, 
with  large  bright. eyes,  long  flender  legs,  and 
four  large  tranfparent  reticulated  wings.  The 
reft  of  its  habits  refemble  that  infect  whofe 
form  it  bears  ] except,  that  inftead  of  dropping 
its  eggs  in  the  water,  it  depofites  them  in  fand, 
where  they  are  foon  hatched  into  that  rapacious 
infe£l:  fo  juftly  admired  for  its  method  of  catch- 
ing its  prey. 


'C  HAP.  IV. 

Of  the  Grafshopper^  the  Locuji^  the  Cicada^  tij£ 
Cricket^  and  the  Mole  Critket. 

Belonging  to  the  fecond  order  of  in- 
fects, we  find  a tribe  of  little  animals, 
v/hich,  though  differing  in  fize  and  colour, 
ftrongly  refemble  each  other  in  figure,  appetites, 
nature,  and  transformation.  But  though  they 
all  appear  of  one  family,  yet  man  has  been 
taught  to  hold  them  in  different  eftimationj  for 
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while  fome  of  this  tribe  amufe  him  with  .their 
chirpings,  and  banifh  folitude  from  the  fields,, 
others  come  in  fwarms,  eat  up  every  thing  that 
is  green,  and  in  a fingle  night  convert  the  moft 
delightful  landfcape  into  a dreary  wafte..  How- 
ever, if  thcfe  animals  be  feparately  confidered, . 
the  devouring;  locuft  is  not  in  the  leaft  more 
mifchievous  than  the  mufical  grafshopper ; the 
only  difference  is,  that  one  fpecies  comes  for 
food  in  a fwarm,  the  other  feeds  fingly. 

That  animal  wliich  is  called  the  Grafshopper 
with  -us, . differs  greatly  from  the  cicada  of  an- 
tiquity ; for  as  our  infect  is  aftive  enough  in 
hopping  through  the.  long  grafs,.  from  whence  it 
has  taken  , its  name,  the  cicada  had  not.  this 
power,  but  either  walked  or  flew. . The  little 
hilling  note  alfo  of  our: grafshopper- is  very  dif-r 
ferent  from  the  fong  of  the  cicada, . which  was . 
louder  and  far  more  mufical.  The  manner  1n 
which  this  note  is  produced  by-the  two  animals  • 
is  very  different;  for.  the  cicada. makes  it  by. a 
kind  of  buckler, , which  the  male  has -beneath 
its  belly ; the  grafshopper  by  a tranf^  arent  mem- 
brane that  covers  an'  hole , at  the  bale  of  its 
wings. . There  is  ftill  a greater,  variety  in  all 
thefe  with  regard  to  fhape  and  colour.  Some 
are  green,  fome  black,  fome  livid,  and  fome 
variegated;  but  many  of  them  do  not  fhew  all . 
their  colours  till  they  fly.  Some  have  long  legs, 
fome.fhort ; fome  with  more  joints,  others  with 

fewer. . 
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fewer.  Some  fmg,  others  are  mute  ; fome'are 
innocent,  doing  no  damage  to  the  hufhand- 
man  ; while  others  do  fuch  prodigious  mifchiel^ 
that  they  are  looked  upon  in  fome  countries  as 
one  of  the  terrible  fcourges  of  the  incenfed 
Divinity. 

Of  this  variegated  tribe,,  the  little  grafs- 
hopper  that  breeds  in  fuch  plenty  in  every  mea- 
dow, and  that  continues  its  chirping  through  the 
fummer,  is  beft  known  to  usj  and  by  having 
its  hiftory  ■we  fhall  be  poffelTed  of  that  of  all 
the  reft.  This  animal  is  of  the  colour  of  green 
leaves,  except  a-  line  of.  brown  which  ftreaks 
the  back,. and  two  pale,  lines  under  the  belly  and 
behind  the  legs.  It  may  be  divided  into  the 
head,  the  corflet,  and  the  belly.  The  head  is- 
oblong,  regarding  the  earth,  and  bearing  fome 
refemblance  to  that  of  an  horfe.  Its  mouth  is 
covered  by  a . kind  of;  round  buckler  jutting 
over  it,  and  armed. with  teeth  of  a brown  colour, . 
hooked  at  the  points.  Within  the  mouth  is 
perceivable  a large  reddifti  tongue,  and  fixed  to 
the  lower  jaw.  The  feelers  or  horns  are  very 
long,  tapering  off  to  a,  point;  and  the  eyes  are 
like  two  black  fpecks,.a  little  prominent.  The 
corflet  is  elevated,  narrow,  armed  above  and  be-y 
low  by  two  ferrated  fpines.,  'The  back  is  arm- 
ed with  a ftrong  buckler, . to  which  the  mufcles 
of  the  legs  are  firmly  bound,  and  round  thefe 
mufcles  are  feen  the  veflels  by  which  the  animiU 
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breathes,  as  white  as  fnow. ' The  laft  pair  of 
legs  are  much  longer  and  ftronger  than  the 
firft  two  pair,  fortified  by  thick  mufcles,  and 
very  well  formed  for  leaping.  It  has  four 
wings ; the  anterior  ones  fpringing  from  the 
fecond  pair  of  legs,  the  poflerior  from  the  third 
pair.  The  hinder  wings  are  much  finer  and 
more  expanfive  than  the  foremoft,  and  are  the 
principal  inftruments  of  its  flight.  The  belly 
is  confiderably  large,  compofed  of  eight  rings, 
and  terminated  by  a forky  tail,  covered  with 
down,  like  the  tail  of  a rat.  When-  examined 
internally,  befides  the  gullet,  we  difcover  a fmall 
ftomach ; and  behind  that  a very  large  one, 
wrinkled  and  furrowed  within  fide : lower  downi 
there  is  ftill  a third ; fo  that  it  is  not  without 
reafon  that  nil  the  animals  of  this  order  are  faid 
to  chew  the  cud,  as  they  fo  much  referhble  ru- 
minant animals  in  their  internal  conformation, 
A fhort  time  after  the  grafshopper  afliimes 
its  wings,  it  fills  the  meadow  with  its  note ; 
which,  like  that  among  birds,  is  a call  to  court- 
fliip.  The  male  only  of  this  tribe  is  vocal ; and 
upon  examining  at  the  bafe  of  the  wings, 
there  will  be  found  a little  hole  in  its  body,  co- 
vered with  a fine  tranfparent  membrane.  This 
is  thought,  by  Linnaeus,  to  be  the  inftrument 
it  employs  in  Tinging  ; but  others  are  of  opinion 
the  found  is  produced  by  rubbing  its  hinder 
legs  againft  each  other : however  this  be,  the 
« note 
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note  of  one  male  is  feldotn  heard,  but  it  is  re- 
turned by  another ; and  the  two  little  animals, 
.after  many  mutual  infults  of  this  kind,  are  feen  ' 
to  meet  and  fight  defperately.  The  female  is 
generally  the  reward  of  vidfory  j for,  after  the 
combat,  the  male  feizes  her  with  his  teeth  be- 
hind the  neck,  and  thus  keeps  her  for  feveral 
hours,  till  the  bufinefs  of  fecundation  is  per- 
formed. They  are  at  that  time  fo  ftrongly 
united,  that  they  can  fcarcely  be  feparated  with- 
out tearing  afunder.  Towards  the  latter  end 
of  autumn  the  female  prepares  to  depofite  her 
burthen ; and  her  body  is  then  feen  greatly  d_if- 
tended  with  her  eggs,  which  fhe  carries  to  the 
number  of  an  hundred  and  fifty.  In  order  to 
make  a proper  lodgment  in  the  earth  for  them, 
Nature  has  furnilhed  her  with  ^ inftrument 
at  her  tail,  fomewhat  refembling  a two-edged 
fword,  which  fhe  can  flieathe  and  unfheathe  at 
pleafure : with  this  flie  pierces  the  earth  as  deep 
as  file  is  able ; and  into  the  hole  which  her  in- 
ftrument  has  made  fhe  depofites  her  eggs,  one 
after  the  other. 

Having  thus  provided  for  the  continuation  of 
her  pofterity,  the  animal  herfelf  does  not  long 
furvive  ; but,  as  the  winter  approaches,  fhe  dries 
up,  feems ' to  feel  the  efFedts  of  age,  and  dies 
from  a total  decay.  Some,  however,  afiert,  that 
fhe  is  killed  by  the  cold ; and  others,  that  fhe  is 
eaten  by  worms : but  certain  it  is,  that  neither 
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the  male  nor  female  are  ever  feen  to  furvive  the 
winter.  In  the  mean  time  the  eggs  which  have 
been  depofited  continue  unaltered,  either  by  the 
feverity  of  the  feafon,  or  the  retardation  of  the 
fpring.  They  are- of  an  oval  figure,  white,  and 
of  the  confiftence  of  hoi’n-:  their  fize  nearly 
equals  that  .of  a grain  of  anife  : they  are-  enve- 
loped in  the  body  within  a covering, , branched 
all  over  with  veins  and  arteries  j and  when  ex- 
cluded, they  crack,  on  being  prefTed  between 
the  fingers  : their  fubflance  within-  is  a whitifh, 
vifcous,  and  tranfparent  fluid.  In  this  manner, 
they  remain  depofited  beneath  the  furface  of  the 
earth,  during  the  whole  winter ; till  the  genial 
return  of  fpring  begins  tO'  vivify  and  hatch 
them. . The  fun,  with  its  warmth',  beginniiig  to 
animate  all  nature,  the  infect  eggs  feel  its  benign 
influence;  and  generally,  about  the  beginning  of 
May, , every  egg  prodaces  an  infedf,  .about  the 
fize  of.  a flea.  Thefe  at.firfi:  are  of  a whitifh 
c-olour ; at  the  end  of  two  or  three  days  they 
turn  black ; and  foon  after  they  become  of  ■ a 
reddifh  brown.  They  appear,  from  tlie  be- 
ginning, like  grafshoppers  wanting  wings;  iind 
hop  among  the  grafs,  ,as  foon  as  excluded,  with 
great  agility. 

Yet  lfill  they  are  by  no  means  arrived  at  .their 
ftate  of  full  perfedlion ; although  they  bear  a 
ftrong  refemblance  to  the  animal  in  its  perfedf 
form..  They  want,  or  feem  to  want,  the  wings, 
which.they  arc  at  laft  feen  to  ali'ume;  and  can 

only 
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only  Rop  among  the  grafs,  without  being  able 
to  fly.  I'he  wings,  howev'er,  are  not  wanting, 
but  are  concealed  within  four  little  bunches, 
that  feem  to  deform  the  fidos  of  the  animal : 
there  they  lie  rolled  up  in  a moft  curious  manner; 
and  occupying  a fmaller  fpace  than  one  could 
conceive  who  faw  them  extended.  Indeed,  all 
infe6ls,  whatever  tranfmutations  they  feem  to 
undergo,  are  yet  brought  forth  with  thofe  very 
limbs,  parts  aiul  wings,  Vvhich  they  afterwards 
feem  to  acquire.  In  the  moll:  helplefs  cater- 
pillar, there  is  Hill  to  be  feen  the  rudiments  of 
that  beautiful  plumage  which  it  afterwards  ex- 
pands when  a butterfly ; and  though  many  new 
parts  feem  unfolded  to  the  view,  the  animal  ac- 
quires none  but  fuch  as  it  was  from  the  begin- 
ning polTelTed  of.  The  grafshopper,  therefore, 
though  feemingly  without  wings,  is  in  reality, 
from  the  firft,  poflelTed  of  thofe  inftruments,  and 
only  waits  for  fufficient  force  to  break  the  bonds 
that  hold  them  folded  up,  and  to  give  them  their 
full  expanfion. 

The  grafshopper,  that  for  above  twenty  days 
from  its  exclufion  has  continued  without  the 
ufe  of  its  wings,  which  were  folded  up  to  its 
body,  at  length  prepares  for  its  emancipation, 
and  for  a life  of  greater  liberty  and  pleafure. 
To  make  the  proper  difpofitions  for  the  ap- 
proaching change,  it  ceafes  from  its  grafly  foodj 
and  feeks  about  for  a convenient  place,  beneath 

Ibinc 
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Ibtne  thorn  or  thiftle,  that  may  protcdl  It  front 
an  accidental  fhower.  The  fame  laborious 
writhings  and  working?,  heavings  and  palpita- 
tions, which  we  have  remarked  in  every  other 
infe(51;  upon  an  approachmg  change,  are  exhi- 
bited in  this.  It  fwclls  up  its  head  and  neck; 
it  then-feems  to  draw  them  in  again ; and  tlius 
alternately,  for  fome  time,  it  exerts  its  powers 
to  get  free.  At  length,  the  fkin  covering  the 
head  and  breaft  is  feen  dividing  above  the 
neck  ; the  head  is  feen  ifiuing  out  firft  from 
the  burfling  fkin ; the  efforts  frill  continuing, 
the  other  parts  follow  fucceflively ; fo  that  the 
little  animal,  with  its  long  feelers,  legs  and 
all,  works  its  way  from  the  old  flcin,  that  re- 
mains fixed  to  the  thiftle  or  the  thorn.  It  is, 
indeed,  inconceivable  how  the  infedl:  can  thus 
extricate  itfelf  from  fo  exadl  a (heath  as  that 
which  covered  every  part  of  its  body. 

'I'he  grafshopper,  thus  difengaged  from  its 
outer  fkin,  appears  in  its  perfedl  form ; but 
then  fo  feeble,  and  its  body  fo  foft  and  tender, 
that  it  may  be  molded  like  wax.  It  is  no  lon- 
ger of  that  obfcure  colour  which  it  exhibited 
liefore,  but  a greenifh  white,  which  becomes 
more  vivid  as  the  moifture  on  the  furface  is 
dried  away.  Still,  however,  tlie  animal  con- 
tinues to  (hew  no  figns  of  life,  but  appears 
quite  fpent  and  fatigued  with  its  labour  for 
more  than  an  hour  together.  During  this  time, 

the 
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the  body  is  drying,  and  the  wings  unfolding 
to  their  greatcft  expanlion;  and  the  curious 
obferver  will  perceive  them,  fold  after  fold, 
opening  to  the  fun,  till  at  laft  they  become 
longer  than  the  two  hinder  legs.  The  infedf’s 
body  alfo  is  lengthened  during  this  operation, 
and  it  becomes  much  more  beautiful  than  be- 
fore. 

Thefe  infedfs  are  generally  vocal  in  the, 
midft  of  fummer;  and  they  are  heard  at  fun- 
fetting  much  louder  than  during  the  heats  of 
the  day.  They  are  fed  upon  grafs ; and,  if 
their  belly  be  prelTcd,  they  will  be  feen  to  re- 
turn the  juices  of  the  plants  they  have  laft  fed 
upon.  Though  unwilling  to  fly,  and  flow  in 
flight,  particularly  when  the  weather  is  moift 
or  cool,  they  are  fometimes  feen  to  fly  to  con- 
fiderable  diftances.  If  they  are  caught  by  one 
of  the  hinder  legs,  they  quickly  difengage 
liiemfelves  from  it,  and  leave  the  leg  behind 
them.  This,  however,  does  not  grow  again, 
as  with  crabs  or  fpiders ; for  as  they  are  animals 
but  of  a Angle  year’s  continuance,  they  have 
not  fufficient  time"  for  repairing  thofe  accidental 
misfortunes.  The  lofs  of  their  leg  alfo  prevents 
them  from  flying;  for,  being  unable  to  lift 
themfelves  in  the  air,  they  have  not  room  upon 
the  ground  for  the  proper  expanfion  of  their 
wings.  If  they  be  handled  roughly,  they  will 
bite  very  flercely  j and  when  they  fly,  they 

make 
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make  a noife  with  their  wings.  They  gene- 
rally keep  in  the  plain,  where  the  grafs  is 
luxuriant,  and  the  ground  rich  and  fertile : 
there  they  depofit  their  eggs,  particularly  in 
thofe  cracks  which  are  formed  by  the  heat  of 
the  fun. 

Such  are  the  habits  and  nature  of  thofe  little 
vocal  infedls,  that  fwarm  in  our  meadows,  and 
enliven  the  landfcape.  The  larger  kinds  only 
differ  from  them  in  Tize,  in  rapidity  of  flight, 
and  the  powers  of  injuring  mankind,  by  fwarm- 
ing  upon  the  produdtions  of  the  earth,  'rhe 
quantity  of  grafs  which  a few  grafshoppers  that 
fport  in  the  fields  can  deftroy  is  trifling;  but 
when  a fwarm  of  locufts,  two  or  three  miles 
long,  and  feveral  yards  deep,  fettle  upon  a 
field,  the  confequences  are  frightful.  The  an- 
nals of  every  country  are  marked  with  the  de- 
vaftation  which  fuch  a multitude  of  infedts  pro- 
duces ; and  though  they  feldom  vifit  Europe 
in  fuch  dangerous  fwarms  as  formerly,  yet,  in 
fome  of  the  fouthern  kingdoms,  they  are  {fill 
formidable.  Thofe  which  have  at  uncertain  in- 
tervals vifited  Europe,  in  our  memoiy,  are  fup- 
pofed  to  have  come  from  Africa,  and  the  animal 
is  called  the  Great  Brown  Locuft.  It  was  feen 
in  feveral  parts  of  England  in  the  year  1748, 
and  many  dreadful  confequences  were  appre.- 
hended  from  its  appearance.  This  infecl  is 
about  three  inches  long ; and  has  two  horns  or 

feelers. 
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feelers,  an  inch  in  length.  The  head  and  horns 
are  of  a brownifli  colour  ; it  is  blue  about  the 
mouth,  as  alfo  on  the  inlide  of  the  larger  legs. 
The  fhield  that  covers  the  back  is  greenifh  j and 
the  upper  lide  of  the  body  brown,  fpotted  with 
black,  and  the  under  fide  purple.  The  upper 
wings  are  brown,  with  fmall  dufky  fpots,  with 
one  larger  at  the  tips ; the  under  wings  are 
more  tranfparent,  and  of  a light  brown,  tinc- 
tured with  green,  but  there  is  a dark  cloud  of 
fpots  near  the  tips.  This  is  that  infedf  that 
has  threatened  us  fo  often  with  its  vifltations ; 
and  that  is  fo  truly  terrible  in  the  countries 
where  it  is  bred.  There  is  no  animal  in  the 
creation  that  multiplies  fo  fall  as  thefe,  if  the 
fun  be  warm,  and  the  foil  in  which  their  eggs 
are  depofited  be  dry.  Happily  for  us,  the  cold- 
nefs  of  our  climate,  and  the  humidity  of  our  foil,, 
are  no  way  favourable  to  their  produflion ; and 
as  they  are  but  the  aninifils  of  a year,  they  vifit 
us  and  perifli. 

The  Scripture,  which  was  written  in  a coun- 
try where  the  locuft  made  a diftinguifhed  fea- 
ture in  the  pidlure  of  Nature,  has  given  us  feve- 
ral  very  ftriking  images  of-  this  animal’s  num- 
bers and  rapacity.  It  compares  an  army,  where 
the  numbers  are  almoft  infinite,  to  a fwarm  of 
locufts ; it  deferibes  them  as  rifing  out  of  the 
earth,  where  they  are  produced ; as  purfuing 
a fettled  march  to  deftroy  the  fruits  of  the: 

earth, 
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earth,  and  co-operate  -witli  divine  indigna- 
tion. 

When  the  locufts  take  the  field,  as  we  are 
affured,  they  have  a leader  at  their  head,  whofe 
flight,  they  obferve,  and  pay  a firidt  attention 
to  all  his  motions.  They  appear,  at  a diftance, 
like  a black  cloud,  which,  as  it  approaches, 
gathers  upon  the  horizon,  and  almoft  hides  the 
light  of  the  day.  It  often  happens  that  the 
hufbandman  fees  this  imminent  calamity  pafs 
away  without  doing  him  any  mifehiefj  and  the 
whole  fwarm  proceed  onward,  to  fettle  upon  the 
labours  of  fome  lefs  fortunate  country.  But 
wretched  is  the  dillricl  upon  which  they  fettle*; 
they  ravage  the  meadow  and  the  pafture  ground ; 
ftrip  the  trees  of  their  leaves,  and  the  garden  of 
its  beauty : the  vifitation  of  a few  minutes  de- 
ftroys  the  expedfations  of  a year ; and  a famine 
but  too  frequently  enfues.  In  their  native  tro- 
pical climates  they  are  not  fo  dreadful  as  in  the 
more  fouthern  parts  of  Europe.  There,  though 
the  plain  and  the  foreft  be  ftripped  of  their  ver- 
dure, the  power  of  vegetation  is  fo  great,  that 
an  interval  of  three  or  four  days  repairs  the 
calamity  4 but  our  verdure  is  the  livery  of  a fea- 
fon;  and  we  muft  wait  till  the  enfuing  fpring 
’repairs  the  damage.  Befides,  in  their  long 
flights  to  this  part  of  the  world,  they  are  fa- 
miflied  by  the  tedioufnefs  of  their  journey,  and 
ai'e  therefore  more  voracious  wherever  they 
t happen 
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happen  to  fettle.  But  it  is  not  by  what  they 
devour  that  they  do  fo  much  damage  as  by  what 
they  deftroy.  Their  very  bite  is  .thought  to 
contaminate  the  plant,  and  to  prevent  its  vege- 
tation. To  ufe  the  expreffion  of  the  hufband- 
man,  they  burn  whatever  they  touch  5 and  leave 
the  marks  of  their  devaftation  for  two  or  three 
years  enfuing.  But  if  they  be  noxious  while 
living,  they  are  ftill  more  fo  when  dead;  for 
wherever  they  fall,  they  infect  the  air  in  fuch  a 
manner,  that  the  fmell  is  infupportable.  Oro- 
fius  tells  us,  that  in  the  year  of  the  world  3800, 
there  was  an  incredible  number  of  locufts  which 
infeiSed  Africa;  and,  after  having  eaten  up  every 
thing  that  was  green,  they  flew  off  and  were 
drowned  in  the  African  fea ; where  they  caufed 
fuch  a ftench,  that  the  putrefying  bodies  of 
hundreds  of  tlioufands  of  men  could  not  equal 
it. 

In  the  year  1690,  a cloud  of  locufts  was 
feen  to  enter  Ruflia  in  three  different  places ; 
and  from  thence  to  fpread  themfelves  over  Po- 
land and  Lithuania,  in  fuch  aftonifhing  mul- 
titudes, that  the  air  was  darkened,  and  the 
earth  covered  with  their  numbers.  In  fomc 
places  they  were  feen  lying  dead,  heaped , upon 
each  other  four  feet  deep;  in  others,  they 
covered  the  furface  like  a black  cloth : the 
trees  bent  beneath  their  weight;  and  the  da- 
, mage  which  the  country  fuftained  exceeded 
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coinputation.  In  Barbary  their'  riumbci'S  are 
formidable,  and  their  vifits  are  frequent.  In 
the  year  1724,  Doftor  Shaw  was  a witnefs  in 
tliat  country  of  their  devaftations.  I'heir  firft 
appearance  was  about  the  latter  end  of  March, 
when  the  wind  had  been  foutherly  for  fome 
time.  In  the  beginning  of  April,  their  numbers, 
were  fo  vaftly  increafed,  that  in  the  heat  of  the 
day  they  formed  themfelves  into  large  fwarms, 
which  appeared  like  clouds,  and  darkened  the 
fun.  In  the  middle  of  May  they  began  to  dif- 
appear,  retiring  into  the  plains  to  depofit  their 
eggs.  ' In  the'  next  month,  being  June,  the 
young  brood  began  to  make  their  appearance, 
forming  many  compacSl  bodies  of  feveral  hun- 
dred yards  fquare ; which  afterwards  marching 
forward,  climbed  the  trees,  walls,  and  houfes, 
eating  every  thing  that  was  green  in  their  way. 
The  inhabitants,  to  Hop  their  progreis,  laid 
trenches  all  over  their  fields  and  p-ardens,  fillino- 
them  with  W'ater.  Some  placed  large  quan- 
tities of  heath,  ftubble,  and  fuch  like  com- 
buffcible  matter,  in  rows,  and  fet  them  on  fire 
on  the  approach  of  the  locufts.  But  all  this 
was  to  no  purpofe ; for  the  trenches  were 
quickly  filled  up,  and  the  fires  put  out  by  the 
vafi:  number  of  fwarms  that  fuc-ceeded  each 
other.  A day  or  two  after  one  of  thefe  was 
in  motion,  others  that  were  juft  hatched  came 
to  glean  after  them,  gnawing  off  the  young 
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branches  and  the  very  bark  of  the  trees.  Hav- 
ing lived  near  a month  in  this  manner,  they  ar- 
rived at  their  full  growth,  and  threw  ofF  their 
wprm-like  ftate,  by  calling  tlieir  Ikins.  To  pre- 
pare themfelves  for  this  change,  they  fixed  their 
hinder  feet  to  fome  bulb  or  twig,  or  corner  of 
a Hone,  when  immediately,  by  an  undulating 
motion  ufed  on  this  occafion,  their  heads  would 
firft  appear,  and  foon  after  the  reft  of  their 
bodies.  The  whole  transformation  was  per- 
formed in  feven  or  eight  minutes  time;  after 
which,  they  were  a little  while  in  a languilhing 
condition  ; but  as  foon  as  the  fun  and  air  had 
hardened  their  wings,  and  dried  up  the  moifturc 
that  remained  after  calling  ofF  their  floughs, 
they  returned  again  to  their  former  greedinefs, 
with  an  addition  both  of  ftrength  and  agility. 
But  they  did  not  continue  long  in  this  ftate 
before  they  were  entirely  difperfed  j after  laying 
their  eggs,  directing  their  courfe  northward, 
and  probably  perilhed  in  the  fea.  It  is  faid  that 
the  holes  thefe  animals  make  to  depofit  their 
eggs,  are  four  feet  deep  in  the  ground ; the  eggs 
are  about  fourfeore  in  number,  of  the  fize  of 
caraway  comfits,  and  bundled  up  together  iu 
clufters.  , 

It  would  be  endlefs  to  recount  all  the  mif- 
xhiefs  which  thefe  familhed  infe£ls  have  at  dif- 
ferent times  occafioned ; but  what  can  have  in- 
duced them  to  take  fuch  diftant  flights,  when 
VoL.  VII,  P they 
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they  come  into  Europe,  is  not  fo  eafy  to  be. 
accounted  for.  It  feems  moft  probable,  that 

means  of  a very  dry  feafon  in  the  heart  of 
Africa,  they  are  propagated  in  fuch  numbers, 
that  the  vegetables  of  the  fpot  where  they  are 
produced  are  not  fufficient  to  fuftain  them. 
Thus  being  obliged  to  find  9ut  other  countries, 
they  traverfe  the  fandy  deferts,  where  they  can 
find  no  fuftenance ; ftill  meeting  with  nothing 
to  allure  them  from  their  height,  they  proceed 
forward  acrofs  the  fea,  and  thus  come  into  Eu- 
xope,  where  they  alight  upon  the  firft  green  paf- 
tures  that  occur. 

In  fome  parts  of  the  world,  the  inhabitants 
turn  what  feems  a plague  to  their  own  advan- 
.tage.  Locufts  are  eaten  by  the  natives  in  many 
Jcingdoms  of  the  Eaft ; and  are  caught  in  fmall 
nets  provided  for  that  purpofe.  They  parch 
them  over  the  fire  in  an  earthen  pan ; and  when 
their  wings  and  legs  are  fallen  off,  they  turn 
reddifh,  of  the  colour  of  boiled  fhrimps.  Dam- 
pier  has  eat  them  thus  prepared,  and  thinks 
them  a tolerable  difh.  The  natives  of  Barbary 
alfo  eat  them  fried  with  fait  j and  they  are  faid 
to  tafte  like  cray-fifh. 

There  is  a locuft  in  Tonquin,  about  the 
Eignefs  of  the  top  of  a man’s  finger,  and  as 
long  as  the  firft  joint.  It  breeds  in  the  earth, 
in  low  grounds  j and  in  tlie  months  of  January 
and  February,  which  is  the  feafon  for  taking 

them 
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them,  they  ilTue  from  the  earth  in  vaft  fwarms. 
At  firll  they  can  hardly  fly,  fo  that  they  often 
fall  into  the  rivers  in  great  numbers ; however, 
the  natives  in  thefe  months  watch  the  rivers, 
and  take  them  up  in  multitudes  in  fmall  nets. 
They  either  eat  them  frefli,  broiled  on  the 
coals,  or  pickle  them  for  keeping.  They  are 
confidered  as  a great  delicacy  in  that  part  of 
the  world,  as  well  by  the  rich  as  the  poor.  In 
the  countries  where  they  are  eaten,  they  are 
regularly  brought  to  market,  and  fold  aS  larks 
or  quails  in  Europe.  They  muft  have  been 
a common  food  with  the  Jews,  as  Mofes,  in 
the  book  of  Leviticus,  permits  them  to  eat 
four  different  kinds  of  this  animal,  which  he 
takes  care  to  fpecify.  . This  difli,  however,  hiis 
not  yet  made  its  way  into  the  kitchens  of 
the  luxurious  in  Europe ; and  though  we  may 
admire  the  delicacies  of  the  Eaft,  we  are  as 
yet  happily  deprived  of  the  powers  of  imitation. 

Of  all  animals,  however,  of  this  noxious 
tribe,  the  Great  Weft-Indian  Locuft,  indivi- 
dually confidered,  is  the  moft  formidable.  It 
is  about  the  thicknefs  of  the  barrcl/of  a goofe- 
• quill,  and  the  body  is  divided  into  nine  or  ten 
joints,  in  the  v^hole  about  fix  or  feven  inches 
long.  It  has  two  fmall  eyes,  Handing  out 
of  the  head  like  thofe  of  crabs,  and  two  feelers 
like  long  hair.  The  whole  body  is  ftudded 
with  fmall  excrefcences,  which  are  not  much 
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bigger  than  the  points  of  pins.  The  fhape  is 
rounclifh,  and  the  body  diminiflies  in  circum- 
ference to  the  tail,  which  is  forked  into  two 
horns.  Between  thefe  there  is  a fort  of  a 
fheath,  containing  a fmall  dangerous  fting.  If 
any  perfon  happens  to  touch  this  infeft  he  is 
fure  to  be  ftung  ; and  is  immediately  taken  with 
a fhivering  and  trembling  all  over  the  body; 
which,  however,  may  foon  be  put  a flop  to, 
by  rubbing  the  place  that  was  affedled  with  a 
little  palm-oil. 

From  the  locuft  we  defcend  to  the  Cricket, 
which  is  a very  inoffenfive  and  pretty  animal. 
Thotigh  there  be  a fpecies  of  this  infeft  that 
lives  entirely  in  the  woods  and  fields,  yet  that 
with  which  we  are  beft  acquainted  is  the  Houfe- 
Cricket,  whofe  voice  is  fo  well  known  behind 
a country  fire  in  a winter’s  evening.  There  is 
fomething  fo  unufual  in  hearing  a found  while 
we  do  not  fee  the  animal  producing  it,  nor 
difcover  the  place  from  whence  it  comes,  that ' 
among  the  country  people  the  chirping  of  the 
cricket  is  always  held  ominous;  and  whether 
it  deferts  the  fire-fide,  or  pays  an  unexpedfed 
vifit,  the  credulous  peafantry  alwajs  find  fome- 
thing to  be  afraid  of.  In  general,  however, 
the  killing  of  a cricket  is  confidered  as  a moft 
unlucky  omen;  and  though  their  company  is 
not  much  defired,  yet  no  methods  muft  be  taken 
to  remove  them. 
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The  cricket  very  much  refembles  the  grafs- 
hopper  in  its  fhape,  its  manner  of  ruminating, 
its  voice,  its  leaping,  and  methods  of  propa- 
gation. It  differs  in  its  colour,  which  is  uniform- 
ly of  a rufty  brown  ; in  its  food,  which  is  more, 
various  5 and  in  its  place  of  refidence,  which  is 
moft  ufually  in  the  warmeft  chinks  behind  a 
country  hearth.  They  are,  in  fome  meafure, 
obliged  to  the  bad  mafonry  employed  in  making 
peafants  houfes  for  their  retreats.  The  fmalleft 
chink  ferves  to  give  them  fhelter ; and  where 
they  once  make  their  abode  they  are  fure  to 
propagate.  They  are  of  a moft  chilly  na- 
ture, feldom  leaving  the  fire-fide ; and,  if  un- 
difturbed,  are  feen  to  hop  from  their  retreats  to 
chirrup  at  the  blaze  in  the  chimney.  The 
wood-cricket  is  the  moft  titnorous  animal  in 
nature ; but  the  chimney-cricket,  being  ufed  to 
noifes,  difregards  not  only  thofe,  but  the  appear- 
ance of  people  near  it.  Whether  the  voice  of 
this  animal  is  formed  in'the  fame  manner  with 
tliat  of  the  grafshopper,  by  a fine  membrane  at 
the  bafe  of  the  wings,  which  is  moved  by  a 
mufcle,  and  which  being  coiled  up,  gives  a 
found  like  a quail-pipe,  is  not  yet  afeertained  ; 
nor  do  we  well  know  the  ufe  of  this  voice,  fince 
anatomical  infpeftion  has  not  yet  been,  able  to 
difeover  the  fmalleft  organs  of  hearing.  Still, 
however,  we  can  make  no  doubt  of  their  power 
of  diftingujfhing  founds,  though  probably  not 

P 3 ia 


3i8  An  History  of 

in  the  fame  manner  with  the  more  perfetft  ranks 
of  nature.  Certain  it  is  that  I have  often  heard 
them  call,  and  this  call  was  as  regularly  anfwered 
by  another,  although  none  but  the  males  are  vocal. 

As  the  cricket  lives  chiefly  in  the  dark,  fo 
its  eyes  feem  formed  for  the  gloominefs  of  its 
abode ; and  thofe  v/ho  would  furprize  it,  have 
only  to  light  a candle  unexpedfedly ; by  which 
it  is  dazzled,  and  cannot  find  the  way  back  to 
its  retreat.  - It  is  a very  voracious  little  animal, 
and  will  eat  bread,  flower,  and  meat;  but  it 
is  particularly  fond  of  fugar.  They  never  drink, 
but  keep  for  months  together  at  the  back  of  the 
chimney,  where  they  could  poflibly  have  had  no 
moifture.  The  warmth  of  their  fituation  only 
ferves  to  increafe  their  mirth  and  loquacity. 
Except  in  the  very  cold'eft  weather,  they  never 
ceafe  their  chirruping,  but  continue  that  little 
piercing  note,  which  is  as  pleafing  to  fome  as  it 
is  difagreeable  to  others.  The  great  Scaliger 
w'as  particularly  delighted  with  the  chirruping  of 
crickets,  and  kept  feveral  of  them  for  his  amiife- 
ment,  enclofed  in  a box,  which  he  placed  in  a 
warm  fituation.  Others,  on  the  contrary,  think 
there  is  fomething  ominous  and  melancholy  in  i 
the  found,  and  ufe  every  endeavour  to  banllh  this 
infedt  from  their  houfes.  Ledelius  tells  us  of  a 
woman  who  was  very  much  incommoded  by 
crickets,  and  tried,  but  in  vain,  every  method 
of  banifhing  them  from  her  houfe.  She  at  laft 
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accidentally  fucceeded  ; for  having  one  day  in- 
vited fevCral  guefts  to  her  houfe,  where  there 
was  a wedding,  in  order  to  increafe  the  feftivity 
of  the  entertainment  {he  procured  drums  and 
trumpets  to  entertain  them.  The  noife  of  thefe 
was  lb  much  greater  than  what  the  little  ani- 
mals were  ufed  to,  that  they  inffantly  forfook; 
their  fituation,  and  were  never  heard  in  that 
manfion  more. 

But  of  all  the  cricket  kind,  that  which  is 
called  the  Mole-Cricket  is  the  moil  extraordi- 
nary. This  animal  is  the  largefl  of  all  the  in- 
fedts  with  which  we  are  acquainted  in  this 
country,  being  two  inches  and  an  half  in  length, 
and  three  quarters  of  an  inch  in  breadth.  The 
colour  is  of  a dufky  brown ; and  at  the  extre- 
mity of  the  tail  there  are  two  hairy  excrefcences, 
refembling  in  fome  fenfe  the  tail  of^a  moufe. 
The  bodyconfifts  of  eight  fcaly  joints  or  fepa- 
rate  folds,  is  brown  on  the  upper  part,  and  more 
deeply  tinged  below.  The  wings  are  long,  nar- 
row, and  terminate  in  a fliarp  point,  each  hav- 
ing a blackilh  line  running  down  it : however, 
when  they  are  extended,  they  appear  to  be  much 
broader  than  could  at  firft  fight  be  fuppofed. 
The  fhield  of  the  breail:  is  of  a firm  texture,  of 
a ^blackiih  colour,  and  hairy.  The  fore-feet, 
which  are  this  animal’s  principal  inflruments 
of  burrowing  into  the  earth,  are  ifrong,  webbed, 
and  hairy  j it  generally,  however,  runs  back- 
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ward  ; but  it  is  commonly  under  ground,  \<'here 
it  burrows  even  fafter  thail  a mole.  It  is  thought 
alfo  to  be  amphibious,  and  capable  of  living 
under  water,  as  well  as  under  ground. 

' Of  all  infects  this  is  the  molt  detefted  by 
gardeners,  as  it  chiefly  refides  in  that  ground 
which  lies  light,  and  where  it  finds  fuflicient 
plenty  under  the  furface.  Thus,  in  a fingb 
night’s  time,  it  will  run  along  a furrow  which 
has  been  newly  fown,  and  rob  it  of  all  its  con- 
tents. Its  legs  are  formed  in  fuch  a manner 
that  it  can  penetrate  the  earth  In  every  direc- 
tion ; before,  behind,  and  above  it.  At  night 
it  ventures  from  its  underground  habitation, 
and,  like  the  cricket,  has  its  chirping  call.  When 
the  female  is  fecundated,  fhe  makes  a cell  of 
clammy  earth,  the  infide  of  which  is  large 
enough  to  hold  two  hazle  nuts  j and  in  this  Ihe 
lays  her  eggs.  The  whole  neft  is  about  the  Jize 
of  a common  hen’s  egg,  clofed  up  on  every 
fide,  and  well  defended  from  the  fmalleft  breath 
of  air.  The  eggs  generally  amount  to  the  num- 
ber of  an  hundred  and  fifty,  being  white,  and 
about  tl^e  fize  of  a carraway  comfit.  They  are 
thus  carefully  covered,  as  well  to  defend  them 
from  the  injuries  of  the  weather,  as  from  the 
attacks  of  the  black-beetle  ; that  being  itfelf  an 
underground  inhabitant,  would,  but  for  this  pre- 
caution, devour  or  deftroy  them.  To  prevent 
tliis,  the  female  mole  cricket  is  often  polled  as  a 
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centinel  near  the  neft,  and  when  the  black  in- 
vader plunges  in  to  feize  its  prey,  the  guardian 
infeft  feizes  him  behind,  and  inftantly  bites  him 
in  two. 

Nothing  can  exceed  the  care  and  affiduity 
which  thefe  animals  exhibit  in  the  prefervation 
of  their  young.  Wherever  the  neft  is  placed, 
there  feems  to  be  a.fortification,  avenues  and 
entrenchments,  drawn  round  it : there  are  num- 
berlefs  winding  ways  that  lead  to  it,  and  a ditch 
drawn  about  it,  which  few  of  its  infe6l  enemies 
are  able  to  pafs.  But  their  care  is  not  confined 
to  this  onlyj  for  at  the  approach  of  winter  they 
carry  their  neft  entirely  away,  and  fink’ it  deeper 
in  the  ground,  fo  that  the  froft  can  have  no  in- 
fluence in  retarding  the  young  brood  from  com- 
ing to  maturity.  As  the  weather  grows  milder, 
they  raife  their  magazine  in  proportion ; till,  at 
laft,  they  bring  it  as  near  the  furface  as  they  can, 
to  receive  the  genial  influence  of  the  fun,  with- 
out wholly  expofing  it  to  view  : yet,  fhould  the 
froft  unexpededly  return,  they  fink  it  again  aa 
before. 
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C H'A  P.  V. 

Of  the  Earwigs  the  Froth  InfeSf.,  and  fame  others 
belonging  to  the  fecond  Order  of  InfeSis. 

WE  fhould  ftill  keep  in  memory  that  all 
infects  of  the  fecond  order,  though  not 
produced  quite  perfect  from  the  egg,  yet  want 
very  little  of  their  perfe£tion,  and  require  but  a 
very  fmall  change  to  arrive  at  that  ftate  which 
fits  them  for  flight  and  generation.  The  natu-r 
ral  funtSlions  in  thefe  are  never  fufpended : from 
the  inftant  they  leave  the  egg,  they  continue  to 
eat,  to  move,  to  leap,  and  purfue  their  prey : a 
flight  change  enfues  j a fkin  that  enclofed  a part 
of  their  body  and  limbs,  burfts  behind,  like  a 
W'oman’s  flays,  and  gives  freedom  to  a fet  of 
wings,  with  which  the  animal  expatiates,  and 
flies  in  purfuit  of  its  mate. 

Of  all  this  clafs  of  infedls,  the  Earwig  under- 
goes the  fmalleft  change.  This  animal  is  fo 
common,  that  it  fcarce  needs  a defcription : its 
fwiftntfs  in  the  reptile  flate  is  not  lefs  remark- 
able than  its  indefatigable  velocity  when  upon 
the  wing.  That  it  mull  be  very  prolific,  appears 
from  its  numbers ; and  that  it  is  very  harmlefs, 
every  one’s  experience  can  readily  tefiify.  It  is 
provided  widt  fix  feet,  and  two  feelers  : the  tail 
is  forked;  and  with  this  it  often  attempts  to  de- 
feiid  ittfelf  againft  every  afi^lant.  But  its  at- 
3 tempts 
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tempts  are  only  the  threats  of  impotence ; they 
draw  down  the  refentment  of  powerful  animals, 
but  no  way  ferve  to  defend  it.  The  deformity 
of  its  figure,  and  its  {lender  make,  have  alfo  fub- 
jedted  it  to  an  imputation,  which,  though  en- 
tirely founded  in  prejudice,  has  more  than  once 
procured  its  deftruclion.  It  is  fuppofed,  as  the 
name  imports,  that  it  often  enters  into  the  ears 
of  people  fieeping ; thus  caufing  madnefs,  from 
the  intolerable  pain,  and  foon  after  death  itfelf. 
Indeed,  the  French  name,  which  fignifies  the 
Ear-piercer,  urges  the  calumny  againft  this 
harmleis  infedl,  in  very  plain  terms  : yet  nothing 
can  be  more  unjuft ; the  ear  is  already  filled  with 
a fubftance  which  prevents  any  infedt  from  en-- 
tering;  and  befides,  it  is  well  lined  and  defended' 
with  membranes,  which  would  keep  out  any 
little  animal,  even  though  the  ear-wax  were' 
away.  Thefe  reproaches,  therefore,  are  entirely 
groundlefs  : but  it  were  well  if  the  accufations 
which  gardeners  bring  againft  the  earwig  were' 
as  (lightly  founded.  There  is  nothing  more, 
certain  than  that  it  lives  among  flowers,  and 
deftroys  them.  When  fruit  alfo  has  been 
wounded  by  flies,  the  earwig  generally  comes  in 
for  a fecond  feaft,  and  fucks  thofs  juices  which 
they  firft  began  to  broach.  Still,  however,  this- 
infect  is  not  fo  noxious  as  it  would  feem  j and 
feldom  is  found  but  where  the  mifehiefhas  been 
originally  begun  by  others.  Like  all  of  this 
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clafs,  the  earwig  is  hatched  from  an  egg.  As 
there  are  various  kinds  of  this  animal,  fo  they 
chufe  different  places  to  breed  in : in  general, 
however,  they  lay  their  eggs  under  the  bark  of 
plants,  or  in  the  clefts  of  trees,  when  beginning 
to  decay.  They  proceed  from  the  egg  in  that 
reptile  ftate  in  which  they  are  moft  commonly 
feen ; and,  as  they  grow  larger,  the  wings  bound 
under  the  fkin  begin  to  burgeon.  It  is  amazing 
how  very  little  room  four  large  wings  take  up 
before  they  are  protruded  j for  no  perfon  could 
ever  conceive  fuch  an  expanfion  of  natural  dra- 
pery could  be  rolled  up  in  fo  fmall  a pacquet. 
The  fheath  in  which  tlrey  are  enveloped,  folds 
and  covers  them  fo  neatly,  that  the  animal  feems 
quite  deftitute  of  wings  and  even  when  they 
are  burft:  from  their  confinement,  the  animal,  by 
the  power  of  the  mufcles  and  joints  which  it 
has  in  the  middle  of  its  wings,  can  clofely  fold 
them  into  a very  narrow  compafs.  When  the 
earwig  has  become  a winged  infedf,  it  flies  in 
purfuit  of  the  female,  ceafing  to  feed,  and  is 
wholly  employed  in  the  bufinefs  of  propagation. 
It  lives,  in  its  vyinged  ftate,  but  a few  days;  and 
having  taken  care  for  the  continuance  of  pof- 
terity,  dries  up,  and  dies,  to  all  appearance  con- 
fumptive. 

T o this  ordef  of  infects  we  may  alfo  refer  the 
* Swammerdanij  p.  114. 
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Cackow  Spit,  or  Froth  Worm,  that  is  often 
found  hid  in  that  frothy  matter  which  we  find, 
on  the  furface  of  plants.  It  has  an  oblong,  ob- 
tufe  body  j and  a large  head,  with  fmall  eyes. 
The  external  wings,  for  it  has  four,  are  of  a 
dufky  brown  colour,  marked  with  two  white 
fpots  : the  head  is  black.  The  fpume  in  which  it 
is  found  wallowing,  is  all  of  its  own  formation,, 
and  very  much  refembles  frothy  fpittle.  It  pro- 
ceeds from  the  vent  of  the  animal,  and  other  parts 
of  the  body;  and  if  it  be  wiped  away,  a new  quan- 
tity will  be  quickly  feen  ejefled  from  the  littler 
animal’s  body.  Within  this  fpume  it  is  feen  in 
time  to  acquire  four  tubercles  on  its  back,^ 
wherein  the  wings  are  enclofed : thefe  burft- 
ing,  from  a reptile  it  becomes  a winged  ani- 
mal ; and  thus  rendered  perfect,  it  flies  to  meet 
its  mate,  and  propagate  its  kind. 

The  Water  Tipula  alfo  belongs  to  this  clajfs. 
It  has  an  oblong  flender  body,  with  four  feet 
fixed  upon  the  breaft,  and  four  feelers  near  the 
mouth.  It  has  four  weak  wings,  which  do  not 
at  all  feem  proper  for  flying,  but  leaping  only. 
- But  what  this  infedl:  chiefly  demands  our  at- 
' tention  for  is,  the  wonderful  lightnefs  where- 
with it  runs  on  the  furface  of  the  water,  fo  as 
fcarcely  to  put  it  in  motion.  It  is  fometimes 
feen  in  rivers,  and  on  their  banks,  efpecially  un- 
der fliady  trees ; and  generally  in  fwarras  of  fe- 
veral  together. 
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The  Common  Water-Fly  alfo  breeds  in  the' 
fame  maner  with  thofe  above  mentioned.  This 
animal  is  by  fome  called  the  Notonedla,  becaufe 
it  does  not  fwim,  in  the  ufual  manner,  upon  its 
belly,  but  on  its  back  : nor  can  we  help  admir- 
ing that  fitnefs  in  this  infe6t  for  its  fituation, 
as  it  feeds  on  the  under  fide  of  plants  which, 
grow  on  the  furface  of  the  water  ; and  therefore 
it  is  thus  formed  with  its  mouth  upwards,  to 
take  its  food  with  greater  convenience  and 
eafe. 

We  may  alfo  add  the  Water- Scorpion,  which 
is  a large  infedf,  being  near  an  inch  in  length,, 
and  about  half  an  inch  in  breadth.  Its  body  is. 
nearly  oval,  but  very  flat  and  thin ; and  Tts  tail 
long  and  pointed..  The  head  is  fmall  j and  the. 
feelers  appear  like  legs,  refembling  the  claws 
of  a fcorpion,  but  without  fharp  points.  This, 
infeft  is  generally  found  in  ponds ; and  is,  of 
all  others,  the  molt  tyrannical  and  rapacious. 
It  deftroys,  like  a wolf  among  (heep,  twenty 
times  as  many  as  its  hunger  requires.  One  of 
thefe,,  when  put  into  a bafon  of  water,  in  which, 
were  thirty  or  forty  worms  of  the  libellula  kind, 
each  as  large  as  itfelf,  deftroyed  them  ail  in  a 
few  minutes,  getting  on  their  backs,  and  pierc- 
ing with  its  trunk  through  their  body.  'Fhefe 
animals,  however,  thoughYo  formidable  to  others, 
are  neverthelefs  themfelves  greatly  over-run  with 
a little  kind  of  loufe,  about  the.fize  of  a nit, 
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which  very  probably  repays  the  injury  which 
the  water-fcorpion  inflicts  upon  others. 

The  water-fcorpions  live  in  the  water  by  day ; 
out  of  which  they  rife  in  the  dufk  of  the  even- 
ing into  the  air,  and  fo  flying  from  place  to 
place,  often  betake  themfelves,  in  q^ueft  of  food, 
to  other  waters.  The  infect,  before  its  wings 
are  grown,  remains  in  the  place  where  it  was 
produced ; but  when  come  to  its  ftate  of  per- 
fedtion,  fallies  forth  in  fearch  of  a companion  of 
the  other  fex,  in  order  to  continue  its  noxious 
pofterity. 


CHAP.  VI. 

Of  the  Ephemera. 

TH  E laft  infedl:  .we  fliall  add  to  this  fecond 
order,  is  the  Ephemera;  which,  though 
not  ftridfly  belonging  to  it,  yet  feems  more  pro- 
perly referred  to  this  rank  than  any  other.  In- 
deed, we  muft  not  attend  to  the  rigour  of 
method,  in  an  hiftory  where  Nature  feems  to 
take  delight  to  fport  in  variety. 

That  there  jfhould  be  a tribe  of  flies  whofe 
duration  extends  but  to  a day,  feems  at  firft 
furprifing  ; but  the  wonder  will  encreafe,  when 
we  are  told,  that  fome  of  this  kind  feem  to  be 
born  and  to  die  in  the  fpace  of  a Angle  hour. 
The  reptile,  however,  from  which  they  are 
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bred,  is  by  no  means  fo  ftiort-llved ; but  is 
fometimes  feen  to  live  two  years,  and  many 
times  three  years  together. 

All  ephemeras,  of  which  there  are  various 
kinds,  are  produced  from  the  egg,  in  the  form 
of  worms ; from  whence  they  change  into  a 
more  perfect  formj  namely,  that  of  aurelias, 
which  is  a kind  of  middle  ftate  between  a worm 
and  a fly : and  from  thence  they  take  their  laft: 
mutation,  which  is  Into  a beautiful  fly,  of  longer 
or  fhorter  duration,  according  to  its  kind. 

The  ephemera,  in  its  fly  ftate,  is  a very 
beautiful  winged  infeft,  and  has  a ftrong  fimi- 
litude  to  the  butterfly,  both  from  its  fhape  and 
its  wings.  It  is  about  the  flze  of  a middling 
butterfly  j but  its  wings  differ,  in  not  being 
covered  with  the  painted  duft  with  which  thofe 
of  butterflies  are  adorned,  and  rendered  opake,, 
for  they  are  very  tranfparent  and  very  thin, 
^I'hefe  infe£ls  have  four  wings,  the,  uppermoft 
of  which  are  much  the  largeft  . when  the  infetSt 
is  at  reft,  it  generally  lays  its  wings  one  over 
the  other,  on  the  back.  The  body  is  long, 
being  formed  of  fix  rings,  that  are  larger  at  the 
origin  than  near  the  extremity  j and  from  this 
a tail  proceeds,  that  is  longer  than  all  tlie  reft 
of  the  fly,  and  confifts  fometimes  of  three 
threads  of  an  equal  length,  or  fometimes  of 
two  long  and  one  fhort.  To  acquire  this  beau- 
tiful form,  the  infeil  has  been  obliged  to  un- 
dergo 
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rfergo  feveral  tranfmutations : but  its  glory  is 
very  fhort-lived,  for  the  hour  of  its  perfedfion 
is  the  hour  of  its  death ; and  it  feems  fcarcely 
introduced  to  pleafure,  when  it  is  obliged  to 
part  with  life. 

The  reptile  that  is  to  become  a fly,  and  that 
is  granted  fo  long  a term,  when  compared  to  its 
latter  duration,  is  an  inhabitant  of  the  water, 
and  bears  a very  ftrong  refemblance  to  fifhes, 
in  many  particulars ; having  gills  by  which  it 
breathes  at  the  bottom,  and  alfo  the  tapering 
form  of  aquatic  animals.  Thefe  infedls  have  fix 
fcaly  legs,  fixed  on  their  corfelet.  Their  head  is 
triangular : the  eyes  are  placed  forward,  and 
may  be  diftinguiflied  by  their  largenefs  and 
colour.  The  mouth  is  furnifhed  with  teeth; 
and  the  body  confifls  of  fix  rings ; that  next  the 
corfelet  being  largeft,  but  growing  lefs  and  lefs 
to  the  end  : the  laft  ring  is  the  fhorteft,  from 
which  the  three  threads  proceed,  which  are  as 
long  as  the  whole  body.  Thus  we  fee  that  the 
reptile  bears  a very  ftrong  refemblance  to  the 
fly ; and  only  re{juires  wings,  to  be  very  near 
its  perfection. 

As  there  are  feveral  kinds  of  this  animal, 
their  aurelras  are  cohfequently  of  different 
colours;  fome  yellov/,  fome  brown,  and  fome 
cream-coloured.  Some  of  thefe  alfo  bore  them- 
felves  cells  at  the  bottom  of  the  water,  from 
W'hich  they  never  ftir  out,  but  feed  upon  the 
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mud  compofing  the  walls  of  their  habitation^ 
in  contented  captivity  j others,  on  the  contrary, 
range  about,  go  from  the  bottom  to  the  furface, 
fwim  between  two  waters,  quit  that  element 
entirely  to  feed  upon  phants  by  the  river  fide, 
apd  then  return  to  their  favourite  element,  for 
fafety  and  protedlion. 

The  reptile,  however,  though  it  lives  two 
or  three  years,  offers  but  little,  id  its  long  du- 
ration, to  excite  curiolity : it  is  hid  at  the  bot- 
tom of  the  water,  and  feeds  alinofl  wholly 
within  its  narrow  habitation.  The  moft  flriking; 
faifs  command  our  attention  during  the  fhort 
interval  of  its  fly  ftate ; into  which  it  crouds  the 
moft  various  tranfaftions  of  its  little  life.  It 
then  may  be  faid  to  be  in  a hurry  to  live,  as  it 
has  but  fo  fmall  a time  to  exift..  The  peculiar 
fign  whereby  to  know  that  thefe  reptiles  will 
change  into  flies  in  a ftiort  time,  confifts  in  a 
protuberance  of  the  wings  on  the  back.  About 
that  time  the  fmooth  and  deprefled  form  of  the 
upper  part  of  the  body,  is  .changed  into  a more 
fwolen  and  rounder  fhape ; fo  that  the  wings  are 
in  fome  degree  vifible  through  the  external 
fneath  that  covers  them.  As  they  are  not  na- 
tives of  England,  he  who  would  fee  them  in 
their  greateft  abundanc  e,  mu  ft  walk,  about  fun- 
fet,  along  the  banks  of  the  Rliine,  or  the  Seine, 
'near  Paris  j where,  for  about  three  days,  in  the 
midft  of  the  fummer,  he  will  be  aftonifhed 

at 
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at  their  numbers  and  aflicluity.  The  thickeft 
dcfccnt  of  the  flakes  of  fnow  in  winter  feems 
not  to  equal  their  number  j the  whole  air  feems 
alive  with  the  new-born  race,  and  the  earth  it- 
felf  is  all  over  covered  with  their  remains.  The 
aurelias,  or  reptile  infetSs,  that  are  as  yet  be- 
neath the  furface  of  the  water,  wait  only  for 
Lhe  approach  of  evening  to  begin  their  tranf- 
formation.  The  moft  induftrious  fhake  off 
their  old  garments  about  eight  o’clock  j and 
thofe  who  are  the  moft  tardy,  are  transformed 
before  nine. 

We  have  already  feen  that  the  operation  of 
change  in  other  infe£ls  is  laborious  and  painful  j 
but  with  thefe  nothing  feems  ftiorter,  or  per- 
formed with  greater  eafe.  The  aurelias  are 
fcarce  lifted  above  the  furface  of  the  water,  than 
their  old  ftieathing  Ikin  burfts ; and  through  the 
cavity  which  is  thus  formed,  a fly  iflues,  whofe 
wings,  at  the  fame  inftant,  are  unfolded,  and 
at  the  fame  time  lift  it  into  the  air.  Millions 
and  millions  of  aurelias,  rife  in  this  manner  to 
the  furface ; and  at  once  become  flies,  and  fill 
every  quarter  with  their  flutterings.  But  all 
thefe  fports  are  ftiortly  to  have  tin  end ; for  as 
the  little  ftrangers  live  but  an  hour  or  two,  the 
whole  fwarm  foon  falls  to  the  ground,  and  covers 
the  earth,  like  a deep  fnow,  for  feveral'  hundred 
yards,  on  every  fide  of  the  river.  Their  num- 
bers are  then  incredible,  and  every  object  they 
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touch  becomes  fatal  to  them ; for  they  inftantly 
die,  if  they  hit  againft  even  each  other. 

At  this  time  the  males  and  females  are  very 
differently  employed.  'The  males,  quite  inactive 
and  apparently  without  defires,  feem  only  born 
to  die : nb  way  like  the  males  of  other  infedts^ 
they  neither  follow  the  oppofite  fex,  nor  bear 
any  enmity  to  each  other  j after  fluttering  for  an 
hour  or  two,  they  drop  upon  land,  without 
feeming  to  receive  wings  for  fcarce  any  other 
purpofe  but  to  fatisfy  an  idle  curiofity.  It  is 
otherwife  with  the  females  j that  are  fcarce  rifen 
from  the  furface  of  the  water,  and  have  dried 
their  wings,  but  they  haften  to  drop  their  eggs 
back  again.  If  they  happen  alfo  to  flutter  upon 
land,  they  depofit  their  burthen  in  the  place 
where  they  drop.  But  then  it  may  be  demanded^ 
where  and  in  what  manner  are  thefe  eggs  fecun- 
dated, as  no  copulation  whatever  appears  be- 
tween the  fexes,  in  their  tranfitory  vifits  in  air  f 
Swammerdam  is  of  opinion,  that  they  are  im- 
prcgrfated  in  the  manner  of  filh-fj^awn,  by  the 
male,  after  being  ejebled  by  the  female:  but, 
befide  that  this  dovStrine  is  exploded  even  from 
the  hiftory  of  filhes,  it  is  certain,  that  the  males 
have  not  time  for  this  operation,  as  the  eggs 
drop  to  the  bottom  the  inllant  they  are  laid  on 
the  water.  Reaumur  is  of  opinion  that  they 
copulate}  but  that  the  ai5l  bears  a proportion, 
in  fhortnefs  to  the  fmsll  duration  of  their  lives ; 
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and  confequently,  muft  be  fo  foon  performed, 
as  to  be  fcarcely  vifible.  This,  however,  is  at 
beft  forcing  a theory ; and,  it  is  probable,  that 
as  there  are  many  infects  known  to  breed  with- 
out any  impregnation  from  the  male,  as  we  have 
already  feen  in  mufcles  and  the  oyfters,  and 
ftiall  hereafter  fee  in  the  gnat,  and  a fpecies  of 
the  beetle,  fo  the  ephemera  may  be  of  this 
number.  Be  this  as  it  may,  the  females  are  in 
fuch  hafte  to  depofit  their  eggs,  that  multitudes 
of  tliem  fall  to  the  ground ; but  the  greateft 
part  are  laid  in  the  water.  As  they  flutter  upon 
the  furface,  two  clufters  are  feen  iflliing  from 
the  extremity  of  their  body,  each  containing 
about  three  hundred  and  fifty  eggs,  which  make 
feven  hundred  in  all.  Thus,  of  all  infedfs,  this 
appears  to  be  the  moft  prolific  •,  and  it  would 
feem  that  there  was  a neceflity  for  fuch  a fupply, 
as,  in  its  reptile  ftate,  it  is  the  favourite  food  of 
every  kind  of  frefli-water  filh.  It  is  in  vain  that 
thefe  little  animals  form  galleries  at  the  bottom 
of  the  river,  from, whence  they  feldom  remove ; 
many  kinds  of  fifti  break  in  upon  their  retreats, 
and  thin  their  numbers.  For  this  reafon  fifher- 
men  are  careful  to  provide  themfelves  with  thefe 
infedls,  as  the  moft  grateful  bait;  and  thus  turn 
the  fifh’s  rapacity  to  its  own  deftruiftion. 

But  though  the  ufual  date  of  thofe  flies  is 
two  or  three  hours  at  fartheft,  there  are  fome 
kinds  that  live  feveral  days;  and  one  kind  in 
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particular,  after  quitting  the  water,  has  another 
cafe  or  Ikin  to  get  rid  of.  Thefe  are  often  feen 
in  the  fields  and  woods,  diftant  from  the  water  j 
but  they  are  more  frequently  found  in  its  vicinity. 
They  are  often  found  flicking  upon  walls  and 
trees ; and  frequently  with  the  head  downwards, 
without  changing  place,  or  having  any  fenfible 
motion.  They  are  then  waiting  for  the  moment 
when  they  fhall  be  diverted  of  their  lart  incom- 
modious garment,  which  fometimes  does  not 
happen  for  two  or  three  days  together. 


A N 


A N 

HISTORY 

O F 


INSECTS. 


PART  III. 


i 


/ 


, ( 337  ) 

t 

C H A P.  I. 

Of  Caterpillars  in  General. 

IF  we  take  a curfory  view  of  infedls  in  ge- 
neral, Caterpillars  alone,  and  the  butterflies 
and  moths  they  give  birth  to,  will  make  a third 
part  of  the  number.  Wherever  we  move, 
wherever  we  turn,  thefe  infedfs,  in  one  ftiape 
or  another,  prefent  themfelves  to  our  view. 
Some,  in  every  ftate,  offer  the  moff:  entertaining 
fpeclacle;  others  are  beautiful  only  in  their 
winged  form.  Many  perfons,  of  which  number 
I am  one,  have  an  invincible  averfion  to  cater- 
pillars, and  worms  of  every  fpecies  ; there  is 
fomething  difagreeable  in  their  flow  crawling 
motion,  for  which  the  variety  of  their  colouring 
can  never  compenfate.  But  others  feel  no 
repugnance  at  obferving,  and  even  handling 
tliem  with  the  moff  attentive  application. 

'I'here  is  nothing  in  the  butterfly  ftate,  fo 
beautiful  or  fplendid  as  thefe  infedts.  They 
ferve,  not  lefs  than  the  birds  themfelves,  to 
banifli  folitude  from  our  walks,  and  to  fill  up  our 
idle  intervals  with  the  moft  pleafing  fpeculations. 
The  butterfly  makes  one  of  the  principal  orna- 
ments of  oriental  poetry ; but,  in  thofe  countries, 
the  infedl  is  larger  and  more  beautiful  than 
with  us. 
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The  beauties  of  the  fly  may  therefore  very 
well  excite  our  curiofity  to  examine  the  reptile. 
But  we  are  ftill  more  ftrongly  attached  to  this 
tribe,  from  the  ufefulnefs  of  one  of  the  number. 
The  filk-wornr  is,  perhaps,  the  moft  ferviceablc 
of  all  other  animals;  flnce,  from  its  labours, 
and  the  manufafture  attending  it,  near  a third 
part  of  the  world  are  cloathed,  adorned,  and 
flipported. 

Caterpillars  may  be  eafily  diflinguifhed  from 
\yorms  or  maggots,  by  the  number  of  their  feet; 
and  by  their  producing  butterflies  or  moths. 
When  the  fun  calls  up  vegetation,  and  vivifies 
tlie  various  eggs  of  infedls,  the  caterpillars  are 
the  firft  that  are  feen,  upon  almofl:  every  vege- 
table and  tree,  eating  its  leaves,  and  preparing 
for  a ftate  of  greater  perfeiSlion.  They  have  feet . 
both  before  and  behind ; which  riot  only  enable 
them  to  move  forward  by  a fort  of  fteps  made 
by  their  fore  and  hinder  parts,  but  alfo  to  climb 
up  vegetables,  and  to  ftretch  themfelves  out 
jErom  the  boughs  and  ftalks,  to  reach  their  food 
at  a diftance.  All  of  this  clafs  have  from  eight 
feet,  at  the  leaft,  to  fixteen;  and  this  may  ferve 
to  diflinguifh  them  from  the  worm  tribe,  that 
never  have  fo  many.  The  animal  into  which 
they  are  converted,  is  always  a butterfly  or  a 
moth ; and  thefe  are  always  diftinguilhed  from 
other  flies,  by  having  their  wings  covered  over 
with  a painted  duff,  which  gives  than  fuch 
' 4 various 
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various  beauty.  The  wings  of  flies  are  tranf- 
parent,  as  we  fee  in  the  common  flefh-fly ; while 
thofe  of  beetles  are  hard,  like  horn : from  fuch 
the  wing  of  a butterfly  may  be  eafily  diftin- 
guifhed ; and  words  would  obfcure  their  dif- 
ferences. 

From  hence  it  appears,  that  caterpillars,’ 
whether  in  the  reptile  ftate,  or  advanced  to 
their  laft  ftate  of  perfection  into  butterflies,  may 
eafily  be  diftinguiftied  from  all  other  infers; 
being  animals  peculiarly  formed,  and  alfo  of  a 
peculiar  nature.  The  tranfimitations  they  un- 
dergo, are  alfo  more  numerous  than  thofe  of  any 
infect  hitherto  mentioned;  and,  in  confequeneff, 
they  have  been  placed  in  the  third  order  of 
changes  by  Swammerdam,  who  has  thrown  fuch 
lights  upon  this  part  of  natural  hlftory.  In  the 
fecond  order  of  changes,  mentioned  before,  we 
faw  the  grafshopper  and  the  earwig,  when  ex- 
cluded from  the  egg,  alTume  a form  very  like 
that  which  they  were  after  to  preferve;  and 
feemed  arrived  at  a ftate  of  perfedlion,  in  all 
refpedls,  except  in  not  having  wings;  which 
did  not  bud  forth  until  they  were  come  to  ma- 
turity. But  the  infecSls  of  this  third  order,  that 
v/e  are  now  about  to  deferibe,  go  through  a 
much  greater  variety  of  transformations:  for, 
when  they  are  excluded  from  the  egg,  they 
aflume  the  form  of  a fmall  caterpillar,  which 
feeds  and  grows  larger  every  day,  often  chang- 
es 2 , ing 
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ing  its  fkin,  but  ftill  ,>preferving  its  form.  When 
the  animal  has  come  to  a certain  magnitude  in 
this  ftatc,  it  difcontinues  eating,  makes  itfelf  a 
covering  or  hulk,  in  which  it  remains  wrapped 
up,  feemingly  without  life  or  motion ; and  after 
having  for  fome  time  continued  in  this  ftate,  it 
once  more  burfls  its  confinement,  and  comes 
forth  a beautiful  butterfly.  Thus  we  fee  this 
animal  put  on  no  lefs  than  three  different  ap- 
pearances, from  the  time  it  is  firfl:  excluded 
from  the  egg.  It  appears  a crawling  cater- 
pillar ; then  an  infenfible  aurelia,  as  it  is  called, 
without  life  or  motion  j and  laftly,  a butter- 
fly, varioufly  painted,  according  to  its  different 
kind.  Having  thus  diffinguilhed  this  clafs  of 
infedls  from  all  others,  we  will  firft  furvey 
their  hiftory  in  general;  and  then  enter  par- 
ticularly into  the  manners  and  nature  of  a few 
of  them,  which  moft  deferve  our  curiofity  and 
’ attention. 
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CHAP.  II. 

Of  the  Transformation  of  the  Caterpillar  into 
its  correfponding  Biitteify  or  Moth. 

WHEN  winter  has  difrobed  the  trees  of 
their  leaves,  nature  then  feems  to  have 
loft  her  infedls.  There  are  thoufands  of  different 
kinds,  with  and  without  wings;  which,  though 
fwarming  at  other  feafons,  then  entirely  dil- 
appear.  Our  fields  are  re-peopled,  when  the 
leaves  begin  to  bud,  by  the  genial  influence  of 
fpring ; and  Caterpillars,  of  various  forts,  are 
feen  feeding  upon  the  promife  of  the  year, 
even  before  the  leaves  are  completely  unfolded. 
Thofe  caterpillars,  which  we  then  fee,  may  ferve 
to  give  us  a view  of  the  general  means  which 
nature  employs  to  preferve  fuch  a number  of 
infects  during  that  feafon,  when  they  can  no 
longer  find  fubfiftence.  It  is  known,  by  united 
experience,  that  all  thefe  animals  are  hatched 
from  the  eggs  of  butterflies ; and  thofe  who  ob- 
ferve  them  more  clofely,  will  find  the  fly  very 
careful  in  depoliting  its  eggs  in  thofe  places 
where  they  are  likely  to  be  hatched  with  the 
greateft  fafety  and  fuccefs.  During  winter, 
therefore,  the  greateft  number  of  caterpillars 
are  in  an  egg  ftate ; and  in  this  lifelcfs  fituation, 
brave  all  the  rigours  and  the  humidity  of  the 
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climate  : and  though  often  expofed  to  all  its 
changes,  ftill  preferve  the  latent  principles  of 
life,  which  is  more  fully  exerted  at  the  approach 
of  fpring.  That  fame  power  that  pufhes  forth 
the  budding  leaf,  and  the  opening  flower,  impels 
the  infe£L  into  animation  i and  Nature  at  once 
feems  to  furnifti  the  gueft  and  the  banquet. 
When  the  infedl  has  found  force  to  break  its 
fhell,  it  always  finds  its  favourite  aliment  pro- 
vided in  abundance  before  it. 

But  all  caterpillars  are  not  fent  ofF  from  the 
egg  in  the  beginning  of  fpring;  for  many  of 
them  have  fubfifted  during  the  winter  in  their 
aurelia  ftate : in  which,  as  we  have  briefly  ob- 
ferved  above,  the  animal  is  feemingly  deprived 
of  life  and  motion.  In  this  ftate  of  infenfibility, 
many  of  thefe  infedts  continue  during  the  rigours 
of  winter;  fome  enclofed  in  a kind  of  ftiell, 
which  they  have  fpun  for  themfelves  at  the  end 
of  autumn;  fome  concealed  under  the  bark  of 
trees ; others  in  the  chinks  of  old  walls ; and 
many  buried  under  ground.  From  all  thefe, 
a variety  of  butterflies  are  feen  to  ilTue,  in  the 
beginning  of  fpring ; and  adorn  the  earlieft  part 
of  the  year  with  their  painted  flutterings. 

Some  caterpillars  do  not  make  any  change 
whatfoever  at  the  approach  of  winter ; but  con- 
tinue to  live  in  their  reptile  ftate,  through  all 
the  feverity  of  the  feafon.  Thefe  chufe  them- 
felves fome  retreat,  where  they  may  remain  un- 
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difturbed  for  fome  months  together;  and  there 
they  remain,  quite  motionlefs,  aiid  as  infenfible 
as  -if  they  were  actually  dead.  Their  conftitution 
is  fuch,  that  food,  at  that  time,  would  be  ufe- 
lefs ; and  the  cold  prevents  their  making  thofe 
diiTipations  which  require  reiteration.  In  ge- 
neral, caterpillars  of  this  kind  are  found  in  great 
numbers  together,  enclofed  in  one  common 
web,  that  covers  them  all,  and  ferves  to  protect 
them  from  the  injuries  of  the  air. 

Laftly,  there  are  fome  of  the  caterpillar  kind, 
whofe  butterflies  live  all  the  winter ; and  who, 
having  fluttered  about  for  fome  part  of  the  latter 
end  of  autumn,  feek  for  fome  retreat  during 
the  winter,  in  order  to  anfwer  the  ends  of  pro- 
pagation, at  the  approach  of  fpring.  Thefe  are 
often  found  lifelefs  and  motionlefs  in  the  hol- 
lows of  trees,  or  the  clefts  of  timber ; but,  by 
being  approached  to  the  fii'e,  they  recover  life 
and  adlivity,  and  feem  to  anticipate  the  defires 
of  the  fpring. 

In  general,  however,  whether  the  animal  has 
fubfifted  in  an  egg  Hate,  during  the  winter ; or 
whether  as  a butterfly,  bred  from  an  aurelia,  in 
the  beginning  of  fpring  ; or  a butterfly  that  has 
fubfifted  during  the  winter,  and  lays  eggs  as 
foon  as  the  leaves  of  plants  are  Ihot  forward, 
the  whole  fwarm  of  caterpillars  are  in  motion 
to  lhare  the  banquet  that  Nature  has  provided. 
There  is  fcarce  a plant  that  has  not  its  own  pe- 
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culiar  inre£l:s ; and  fomc  are  known  to  I'upport 
- feveral  of  different  kinds.  Of  thefe,  many  are 
hatched  from  the  egg,  at  the  foot  of  the  tree, 
and  climb  up  to  its  leaves  for  fubfiffencc:  the 
'eggs  of  others,  have  been  glued  by  the  parent 
butterfly  to  the  leaves ; and  they  are  no  fooner 
excluded  from  the  fhell,  but  the^  find  them- 
felvcs  in  the  midft  of  plenty. 

When  the  caterpillar  firff  burfls  from  the  egg, 
it  is  fmall  and  feeble ; its  appetites  are  in  pro- 
portion to  its  fize,  and  it  feems  to  make  no  great 
confumption : but  as  it  encreafes  in  magnitude, 
it  improves  in  its  appetites  5 fo  that,  in  its  adult 
caterpillar  ftate,  it 'is  the  mofl  ravenous  of  all 
animals  whatfoever.  A fingle  caterpillar  will 
eat  double  its  own  weight  of  leaves  in  a day, 
and  yet  feems  no  way  difordered  by  the  meal. — 
What  would  mankind  do,  if  their  oxen  or  their 
horfes  were  fo  voracious  ! 

Thefe  voracious  habits,  with  its  flow  crawling 
motion,  but  {fill  more  a flinging  like  tliat  of 
nettles,  which  follows  upon  handling  the  greateft 
number  of  them,  make  thefe  infects  noLthe  mofl: 
agreeable  objects  of  human  curiofity.  However, 
there  are  many  philofophers  who  have  fpent 
years  in  their  contemplation  ; and  who  have  not 
only  attended  to  their  habits  and  labours,  but 
minutely  examined  their  flrudfure  and  internal 
conform..tion. 

The  body  of  the  caterpillar,  when  anato- 
mically 
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mically  confidered,  is  found  compofed  of  rings, 
whofe  circumference  is  pretty  near  circular  or 
oval.  They  are  generally  twelve  in  number,  and 
are  all  membranaceous ; by  which  caterpillars 
may  be  diftinguiihed  from  many  other  infe£l:s, 
that  nearly  refemble  them  in  form.  The  head 
of  the  caterpillar  is  connected  to  the  firft  ring 
by  the  neck  y that  is  generally  fo  fliort  and  con- 
trafted,  that  it  is  fcarce  vifible.  All  the  co- 
vering of  the  head  in  caterpillars  feems  to  confift 
of  a fliell ; and  they  have  neither  upper  nor  un- 
der jaw,  for  they  are  both  placed  rather  verti- 
cally, and  each  jaw  armed  with  a large  thick 
tooth,  which  is  fingly  equal  to  numbers.  ^Vith 
thefe  the  animals  devour  their  food  in  fuch 
amazing  quantities  j and  with  thefe,  fome  of 
the  kind  defend  themfelves  againft  their  .ene- 
mies. Though  the  mouth  be  kept  fhut,  the 
teeth  are  always  uncovered  ; and  while  the  infect 
is  in  health,  they  are  feldoin  without  employ- 
ment. Whatever  the  caterpillar  devours,  thefe 
teeth  ferve  to  chop  it  into  fmall  pieces,  and 
render  the  parts  of  the  leaf  lit  for  fwallowing. 
Many  kinds,  while  they  are  yet  young,  eat  only 
the  fucculent  part  of  the  leaf,  and  leave  all  the 
iibres  untouched;  others,  however,  attack  the 
whole  leaf,  and  eat  it  clean  away.  ^ One  may 
be  amufed,  for  a little  time,  in  obferving  the 
avidity  with  which  they  are  feen  to  feed ; fome 
are  feen  eating  the  whole  day ; others  have  their 
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hours  of  repaft;  pDine  chufe  the  night,  and 
others  the  day.  When  the  caterpillar  attacks  a 
leaf,  it  places  its  body  in  fiich  a manner  that 
the  edge  of  the  leaf  jfhall  fall  between  its  feet, 
which  keeps  it  fteady,  while  the  teeth  are  em- 
ployed in  cutting  it:  thefe  fall  upon  the  leaf, 
fomewhat  in  the  manner  of  a pair  of  gardener’s 
{hears ; and  eveiy  morfel  is  fwallowed  as  foon 
as  cut.  Some  caterpillars  feed  upon  leaves  fo 
VQry  narrow,  that  they  are  not  broader  than 
their  mouths ; in  this  cafe  the  animal  is  feen  to 
devour  it  from  the  point,  as  we  would  eat  a 
radifh. 

As  there  arc  various  kinds  of  caterpillars, 
the  number  of  their  feet  are  various ; fome 
having  eight,  and  fome  fixteen.  Of  thefe  feet 
the  fix  foremofl  are  covered  with  a fort  of 
fhining  griflle ; and  are  therefore  called  the 
flielly  legs.  The  hindmoft  feet,  whatever  be 
their  number,  are  foft  and  flexible,  and  are 
called  membranaceous.  • Caterpillars  alfo,  vvith 
regard  to  their  external  figure,  are  either 
fmooth,  or  hairy.  The  fkia  of  the  firft  kind 
is  foft  to  the  touch,  or  hard,  like  fhagreen ; 
the  fkin  of  the  latter  is  hairy,  and  as  it  were 
thorny  j and  generally,  if  handled,  firings  like 
nettles.  Some  of  them  even  caufe  this  itinging 
pain,  if  but  approached  too  nearly. 

Caterpillars,  in  general,  have  fix  fmall  black 
fpots  placed  on  the  circumference  of  the  fore 
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rino-,  and  a little  to  the  fide  of  the  head.  Three 
of  thefe  are  larger  than  the  reft,  and  are  convex 
and  tranfparent : thefe  Reaumur  takes  to  be  the 
eyes  of  the  caterpillar ; however,  moft  of  thefe 
reptiles  have  very  little  occafion  for  fight,  and 
feem  only  to  be  directed  by  their  feeling. 

But  the  parts  of  the  caterpillar’s  body  which 
moft  juftly  demand  our  attention,  are  the  ftig- 
mata,  as  they  are  called ; or  thofe  holes  on  the 
fides  of  its  body,  through  which  the  animal 
is  fuppofed  to  breathe.  All  along  this  infe61:’s 
body,  on  e;ach  fide,  thefe  holes  are  eafily  dif- 
coverable.  They  are  eighteen  in  number,  nine 
on  a fide,  rather  nearer  the  belly  than  the  back  j 
a hole  for  every  ring,  of  which  the  animal’s 
body  is  compofed,  except  the  fecond,  the  third, 
and  the  laft.  Thefe  oval  openings  may  be  con- 
fidered  as  fo  many  nmiiths,  through  which  the 
infeft  breathes ; but  with  this  difference,  that 
as  we  have  but  one  pair  of  lungs,  the  caterpillar 
has  no  lefs  than  eighteen.  It  requires  no  great 
anatomical  dexterity  to  difcover  thefe  lungs-  in 
the  larger  kind  of  caterpillars  : they  appear,  at 
firft  view,  to  be  hollow  cartilaginous  tubes,  and 
of  the  colour  of  mother-of-pearl.  Thefe  tubes 
are  often  feen  to  unite  with  each  other } fome 
are  perceived  to  open  into  the  inteftines;  and 
fome  go  to  different  parts  of  the  furface  of  the 
body.  That  thefe  vefl'cls  ferve  to  convey  the 
air,  appears  evidently,  from  the  famous  expe- 
ct 6 riment 
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riment  of  Malpighi ; who,  by  flopping  op  the 
mouths  of  the  fligmata  with  oil,  quickly  fufFo- 
catcd  the  animal,  which  was  feen  to  die  con- 
vulfed  the  inflant  after.  In  order  to  afcertaia 
his  theory,  he  rubbed  oil  upon  other  parts  of 
the  infecrl’s  body,  leaving  the  fligmata  free ; 
and  this  feemcd  to  have  no  efFefl  upon  the  ani- 
mal’s health,  but  it  continued  to  move  and  eat 
as  ufual : he  rubbed  oil  on  the  fligmata  of  one 

0 

fide,  and  the  animal  underwent  a partial  con- 
vulfion,  but  recovered  foon  after.  However,  it 
ought  to  be  obferved,  that  air  is  not  fo  necef- 
fary  to  thefe  as  to  the  nobler  ranks  of  animals, 
fmce  caterpillars  will  live  in  an  exhaufled  re- 
ceiver for  feveral  days  together;  and  though 
they  feem  dead  at  the  botom,  yet,  when  taken 
out,  recover,  and  refume  their  former  vivacity. 

If  the  caterpillar  be  cut  open  longitudinally 
along  the  back,  its  inteflines  will  be  perceived 
running  directly  in  aflraight  line  from  the  mouth 
to  the  anus.  They  refemble  a number  of  fmall 
bags  opening  into  each  other ; and  flrengthen- 
ed  on  both  fides  by  a flefhy  cord,  by  which  they 
are  united.  Thefe  infetSls  are,  upon  many  oc- 
cafions,  feen  to  cafl  forth  the  internal  coat  of 
their  inteflines  with  their  food,  in  the  changes, 
which  they  fo  frequently  undergo.  But  the  in- 
teflines take  up  but  a fmall  part  of  the  animal’s 
-body,  if  compared  to  the  fatty  fubflance  in  which 
they  are  involved.  This  fubihr.ce  changes  its 
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colour  when  the  infeiSl’s  metamorphofis  be- 
gins to  approach ; and  from  white  it  is  ufually 
feen  to  become  yellow.  If  to  thcfe  parts,  we 
add  the  caterpillar’s  implements  for  fpinning, 
(for  all  caterpillars  fpin  at  one  time  or  another) 
we  fhall  have  a rude  fltetch  of  this  animal’s  con- 
formation : however,  we  fhall  referve  the  de- 
I’cription  of  thofe  parts,  till  we  come  to  the  hif- 
tory  of  the  fillc-worm,  where  the  manner  in 
which  thefc  infe£ts  fpin  their  webs,  will  moft 
properly  find  a place. 

'I’he  life  of  a caterpillar  feems  one  continued 
fucceilion  of  changes ; and  it  is  feen  to  throw  off 
one  (kin  only  to  afiume  another ; which  alfo  is 
divefted  in  its  turn ; and  thus  for  eight  or  ten 
times  fucceflively.  We  mull  not,  however, 
confound  this  changing  of  the  (kin  with  the 
.great  metamorphofis  which  it  is  afterwards  to 
undergo.  The  throwing  oft'  one  fkin,  and  af- 
firming another,  feems,  in  comparifon,  but  a 
flight  operation  among  thefe  animals ; this  is 
but  the  work  of  a day ; the  other  is  the  great 
adventure  of  their  lives.  Indeed,  this  faculty  of 
changing  the  fkin,  is  not  peculiar  to  caterpillars 
only,  but  is  commcyn  to  all  the  infedl  kind  and 
even  to  fome  animals  that  claim  a higher  rank 
in  nature.  We  have  already  feen  the  lobfter 
and  the  crab  out-growing  their  firft  fhells,  and 
then  burfting  from  their  confinement,  in  order 
to  aftUme  a covering  more  roomy  and  conve- 
nient. 
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nient.  It  is  probable  that  the  loufe,  the  flea, 
and  the  fpider,  change  their  covering  from  the 
fame  neceflity;  and  growing  too  large  for  the 
cruft  in  which  they  have  been  for  fome-time  en- 
clofed,  burft  it  for  another.  This  period  is  pro- 
bably that  of  their  growth  ; for  as  foon  as  their 
new  Ikin  is  hardened  round  them,  the  ani- 
mal’s growth  is  neceflarily  circumfcribed,  while 
it  remains  within  it.  With  refpecl  to  cater- 
pillars, many  of  them  change  their  fkins  five  or 
fix  times  in  a feafonj  and  this  covering,  w'hcn 
caft  oft',  often  feems  fo  complete,  that  many  might 
miftake  the  empty  fldn  for  the  real  infedt.  Among 
the  hairy  caterpillars,  for  inftance,  the  caft  Ikin 
is  covered  with  hair  j the  feet,  as  well  griftly  as 
membraneous,  remain  fixed  to  it ; even  the 
parts  which  nothing  but  a microfcope  can  dif- 
cover,  are  vifible  in  it  ;•  in  fhort,  all  the  parts 
of  the  head ; not  only  the  fkull,  but  the  teeth. 

In  proportion  as  the  time  approaches  in  which 
the  caterpillar  is  to  caft  its  old  fkin,  its  colours 
become  more  feeble,  the  fkin  feems  to  wither 
and  grow  dry,  and  in  fome  meafure  refembles  a 
leaf,  when  it  is  no  longer  fupplied  with  moiftu.re 
from  the  ftock.  At  that  time,  the  infedf  begins 
to  find  itfelf  under  a neceflity  of  changing  ; and 
it  is  not  effedfed  without  violent  labour,  and 
perhaps  pain.  A day  or  two  before  the  critical 
hour  approaches,  the  infedf  ceafes  to  eat,  lofes 
its  ufual  a6livity,  and  feems  to  reft  immoveable. 

It 
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It  feeks  fome  place  to  remain  in  fecurity;  and 
no  longer  timorous,  feems  regardlefs  even  of 
the  touch.  It  is  now  and  then  feen  to  bend  it- 
felf  and  elevate  its  back;  again  it  ftretches  to 
its  utmoft  extent : it  fometimes  lifts  up  the  head,, 
and  then  lets  it  fall  again  ; it  fometimes  waves 
it  three  or  four  times  from  fide  to  fide,  and  then 
remains  in  quiet.  At  length,  fome  of  the  rings 
of  its  body,  particularly  the  firft  and  fecond,  are 
feen  to  fwell  confiderably,  the  old  (kin  diftends 
and  burfts,  till,  by  repeated  fwellings  and  con- 
tractions in  every  ring,  the  animal  difengages 
itfelf,  and  creeps  from  its  inconvenient  co- 
vering. 

How  laborious  foever  this  operation  may  be, 
it  is  performed  in  the  fpace  of  a minute ; and  the 
animal,  having  thrown  off  its  old  Ikin,  feems 
to  enjoy  new  vigour,  as  well  as  acquired  co- 
louring and  beauty.  Sometimes  it  happens 
that  it  takes  a new  appearance,  and  colours  very 
different  from  the  old.  7'hofe  that  are  hairy, 
ftill  preferve  their  covering  ; although  their  an- 
cient fltin  feems  not  to  have  loff  a iingle  hair  : 
every  hair  appears  to  have  been  drawn,  like  a 
fword  from  the  fcabbard.  However,  the  fail  is, 
that  a new  crop  of  hair  grows  between  the  old 
fkin  and  the  new,  and  probably  helps  to  throw 
off  the  external  covering. 

7'he  caterpillar  having  in  this  manner  ocnti- 
nued  for  feveral  days  feeding,  and  at  intervals 
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carting  its  fkin,  begins  at  laft  to  prepare  for  its 
change  into  an  aurelia.  It  is  mort  probable  that, 
from  the  beginning,  all  the  parts  of  the  but- 
terfly lay  hid  in  this  infecrt,  in  its  reptile  rtate ; 
but  it  required  time  to  bring  them  to  perfec- 
tion; and  a large  quantity  of  food,  to  enable 
the  animal  to  undergo  all  the  changes  requifite 
for  throwing  off"  thefe  fkins,  w'hich  feemed 
to  clog  the  butterfly  form.  However,  when 
the  caterpillar  has  fed  fufficiently,  and  the  parts 
of  tlie  future  butterfly  have  formed  themfelves 
beneath  its  fkin,  it  is  then  time  for  it  to  make 
its  firrt  great  and  principal  change  into  an  au- 
relia, or  a chryfalis,  as  fome  have  chofen  to  call 
it ; during  which,  as  was  obferved,  it  feems  to 
remain  for  feveral  days,  or  even  months,  with- 
out life  or  motion. 

Preparatory  to  this  important  change,  the 
caterpillar  mort  ufually  quits  the  plant,  or  the 
tree  on  which  it  fed;  or  at  leart  attaches  itfelf 
to  the  rtalk  or  the  ftem,  more  gladly  than  the 
leaves.  It  forfakes  its  food,  and  prepares,  by 
farting,  to  undergo  its  tranfmutation.  In  this 
period,  all  the  food  it  has  taken  is  thoroughly 
digerted;  and  it  often  voids  even  the  internal 
membrane  which  lined  its  intertines.  Some  of 
this  tribe,  at  this  period  alfo,  are  feen  entirely 
to  change  colour;  and  the  vivacity  of  the  tints 
in  all,  feem  faded.  Thofe  of  them  which  are 
capable  of  fpinning  themfelves  a web,  fet  about 
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this  operation ; thole  which  have  already  fpun, 
await  the  change  in  the  beft  manner  they  are 
able.  I'he  web  or  cone,  with  which  fome 
cover  themfelves,  hides  the  aurelia  contained 
within  from  the  view;  but  in  othei's,  where  it 
is  more  tranfparent,  the  caterpillar,  when  it  has 
done  fpinning,  flrikes  into  it  the  claws  of  the 
two  feet  under  the  tail,  and  afterwards  forces 
in  the  tail  itfelf,  by  contrafting  thofe  claws, 
and  violently  ftriking  the  feet  one  againfl  the 
other.  If,  however,  they  be  taken  from  their 
w’eb  at  this  time,  they  appear  in  a ftate  of  great 
languor;  and,  incapable  of  walking,  remain 
on  that  fpot  where  they  are  placed.  In  this 
condition  they  remain  one  or  two  days,  pre- 
paring to  change  into  an  aurelia;  fomewhat  in 
the  manner  they  made  preparations  for  changing 
their  fkin.  They  then  appear  with  their  bodies 
bent  into  a bow,  which  they  now  and  then  are 
feen  to  ftraiten : they  make  no  ufe  of  their  legs ; 
but  if  they  attempt  to  change  place,  do  it  by 
the  contortions  of  their  body.  In  proportion  as 
their  change  into  an  aurelia  approaches,  their 
body  becomes  more  and  more  bent;  while  their 
extenfions  and  convuHiye  contra£l:ions  become 
more  frequent.  The  hinder  end  of  the  body  is 
the  part  w'hich  the  animal  firft  difengages  from 
its  caterpillar  flcin ; that  part  of  the  Ikin  remains 
empty,  while  the  body  is  drawn  up  contradledly 
towards  the  head.  In  the  fame  manner  they 
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difeiigage  themfelves  from  the  two  fucceeding  ■ 
rings ; fo  that  the  animal  is  then  lodged  entirely 
in  the  fore  part  of  its  caterpillar  covering : that 
half  which  is  abandoned,  remains  flaccid  and 
empty ; while  the  fore  part,  on  the  contrary,  is 
fwolen  and  diftended.  The  animal,  having  thus 
quitted  the  hinder  part  of  its  fkin  to  drive 
itfelf  up  into  the  fore  part,  ftill  continues  to 
heave  and  work  as  before ; fo  that  the  fkull 
is  foon  feen  to  burft  into  three  pieces,  and  a 
longitudinal  opening  is  made  in  the  three  firfl: 
rings  of  the  body,  through  which  the  infedl 
thrufts  forth  its  naked  body,  with  ftrong  efforts. 
Thus  at  lafl,  it  entirely  gets  free  from  its  cater- 
pillar fkin,  and  for  ever  forfakcs  its  moft  odious 
reptile  form. 

The  caterpillar,  thus  ftripped  of  its  fkin  for 
the  laft  time,  is  now  become  an  aurelia;  in 
which  the  parts  of  the  future  butterfly  are  all 
vifible;  but  in  fo  foft  a ftate,  that  the  fmalleft 
touch  can  difcompofe  them.  The  animal  is 
now  become  helplefs  and  motionlefs ; but  only 
waits  for  the  afliftance  of  the  air  to  dry  up  the 
moifture  on  its  furface,  and  fupply  it  with  a 
cruft  capable  of  refifting  external  injuries.  Im- 
mediately after  being  ftripped  of  its  caterpillar 
fkin,  it  is  of  a green  colour,  efpecially  in  thofe 
parts  which  are  diftended  by  an  extraordinary 
afflux  of  animal  moifturej  but  in  ten  or  twelve 
hours  after  being  thus  expofed,  its  parts  harden, 

the 
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the  air  forms  its  external  coverinor  into  a firm 
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cruft,  and  in  about  four-and-tvventy  hours,  the 
aurelia  may  be  handled  without  endangering  the 
little  animal  that  is  thus  left  in  fo  defencelefs  a 
fituation.  Such  is  the  hiftory  of  the  little  pod 
or  cone  that  is  found  fo  common  by  every 
path-way,  flicking  to  nettles,  and  fometimes 
Ihining  like  poliftied  gold.  From  the  beautiful 
and  refplendent  colour,  with  which  it  is  thus 
fometimes  adorned,  fome  authors  have -called 
it  a Chryfalis,  implying  a creature  made  of 
gold. 

Such  are  the  efforts  by  which  thefe  little 
animals  prepare  for  a ftate  of  perfedlion;  but 
their  care  is  ftill  greater  to  provide  themfelves  a 
fecure  retreat,  during  this  feafon  of  their  im- 
becility. It  would  feem  like  erecting  themfelves 
a monument,  where  they  were  to  reft  fecure, 
until  Nature  had  called  them  into  a new  and 
more  improved  exiftence.  For  this  purpofe, 
fome  fpin  themfelves  a cone  or  web,  in  which 
they  lie  fecure  till  they  have  arrived  at  matu- 
rity: others,  that  cannot  fpin  fo  copious  a 
covering,  fufpend  themfelves  by  the  tail,  in 
fome  retreat  where  they  are  not  likely  to  meet 
difturbances.  Some  mix  fahd  with  their  gummy 
and  moift  webs,  and  thus  make  themfelves  a 
fecure  incruftation ; while  others,  before  their 
change,  bury  themfelves  in  the  ground,  and 
thus  avoid  the  numerous  dangers  that  might 
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attend  them.  One  would  imagine;  that  they 
were  confcious  of  the  precife  time  of  their  con- 
tinuance in  their  aurelia  ftate ; fince  their  little 
fepulchreSj  with  refpeft  to  the  folidity  of  the 
building,  are  proportioned  to  fuch  duration. 
Thofe  that  are  to  lie  in  that  ftate  of  exiftence 
but  a few  days,  make  choice  of  fome  tender 
leaf,  which  they  render  ftill  more  pliant  by  dif- 
fufing  a kind  of  glue  upon  it;  the  leaf  thus 
gradually  curls  up,  and  withering  as  it  enfolds, 
the  infedf  wraps  itfelf  within,  as  iii  a mantle, 
till  the  genial  warmth  of  the  fun  enables  it  to 
ftruggle  for  new  life,  and  burft  from  its  con- 
finement. Others,  whofe  time  of  transformation 
is  alfo  near  at  hand,  faften  their  tails  to  a tree, 
or  to  the  firft  worm-hole  they  meet,  in  a beam, 
and  wait  in  that  defencelefs  fituation.  Such 
caterpillars,  on  the  other  hand,  as  are  feen  to  lie 
feveral  months  in  their  aurelia  ftate,  acf  witlr 
much  greater  circumfpedfion.  Moft  of  them 
mix  their  web  with  fand,  and  thus  make  them- 
felves  a ftrong  covering  ; others  build  in  wood, 
which  ferves  them  in  the  nature  of  a coffin. 
Such  as  have  made  the  leaves  of  willows  their 
favourite  food,  break  the  tender  twigs  of  them 
firft  into  fmall  pieces,  then  pound  them  as  it 
were  to  powder ; and,  by  means  of  their  gluti- 
nous filk,  make  a kind  of  pafte,  in  which  they 
wrap  themfelves  up.  Many  are  the  forms 
which  thefe  animals  afllime  in  this  helplefs 
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ftate ; and  it  often  happens,  that  the  mofl  de- 
formed butterflies  iflue  from  the  mofl;  beautiful 
aurelias. 

In  general,  however,  the  aurelia  takes  the 
rude  outline  of  the  parts  of  the  animal  which 
is  contained  within  it ; but  as  to  the  various  co- 
lours which  it  is  feen  to  afl'ume,  they  are  rather 
the  efFedl:  of  accident;  for  the  fame  fpecies  of 
infedl  does  not  at  all  times  aflTume  the  fame  hue, 
when  it  becomes  an  aurelia.  In  fome,  the 
beautiful  gold  colour  is  at  one  time  found ; in 
others,  it  is  wanting.  This  brilliant  hue,  which 
does  not  fall  ftiort  of  the  befl:  gilding,  is  formed 
in  the  fame  manner  in  which  we  fee  leather  ob- 
tain a gold  colour,  though  none  of  that  metal 
ever  enters  into  the  tinfture.  It  is  only  formed 
by  a beautiful  brown  varnilh,  laid  upon  a white 
ground ; and  the  white  thus  gleaming  through 
the  tranfparency  of  the  brown,  gives  a charming 
golden  yellow.  Thefe  two  colours  are  found, 
one  over  the  other,  in  the  aurelia  of  the  little 
animal  we  are  defcribing ; and  the  whole  ap- 
pears gilded,  without  any  real  gilding. 

I'he  aurelia  thus  formed,  and  left  to  time  to 
expand  into  a butterfly,  in  fome  meafure  re- 
fembles  an  animal  in  an  egg,  that  is  to  wait  for 
external  warmth  to  hatch  it  into  life  and  vigour. 
As  the  quantity  of  moifture  that  is  enclofed 
within  the  covering  of  the  aurelia,  continues  to 
keep  its  body  in  the  moft  tender  ilate,  fo  it  is 
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requifite  that  this  humidity  fhould  be  dried 
away,  before  the  little  butterfly  can  burft  its 
prifon.  Many  have  been  the  experiments  to 
prove  that  nature  may  in  this  refpedl  be  aflifted 
by  art ; and  that  the  life  of  the  infedl  may  be 
retarded  or  quickened,  without  doing  it  the 
fmalleft  injury.  For  this  purpofe,  it  is  only 
requiiite  to  continue  the  infedl  in  its  aurelia 
ftate,  by  preventing  the  evaporation  of  its  hu- 
midity 5 which  will  confequently  add  fome  days, 
nay  weeks,  to  its  life : on  the  other  hand,  by 
evaporating  its  moifture,  in  a warm  fituation, 
the  animal  alTumes  its  winged  IJate  before  its 
ufual  time,  and  goes  through  the  offices  affigned 
its  exiftence.  To  prove  this,  Mr.  Reaumur 
enclofed  the  aurelia  in  a glafs  tube  j and  found 
the  evaporated  water,  which  exhaled  from  the 
body  of  the  infedf,  colledfed  in  drops  at  the 
bottom  of  the  tube:  he  covered  the  aurelia 
with  varnifh ; and  this  making  the  evaporation 
more  difficult  and  flow,  the  butterfly  was  two 
months  longer  than  its  natural  term,  in  coming 
out  of  its  cafe;  he  found,  on  the  other  hand, 
that  by  laying  the  animal  in  a warm  room,  he 
haftened  the  difclofure  of  the  butterfly ; and  by 
keeping  it  in  an  ice-houfe  in  the  fame  manner, 
he  delayed  it.  Warmth  adled,  in  this  cafe,  in  a 
double  capacity  j invigorating  the  animal,  and 
evaporating  the  moilture. 
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The  aurelia,  though  it  bears  a different  ex- 
ternal appearance,  neverthelefs  contains  within 
it  all  the  parts  of  the  butterfly  in  perfe6l  forma- 
tion ; and  laying  each  in  a very  orderly  manner, 
though  in  the  fmalleft  compafs.  Thefe,  how- 
ever, are  fo  faff  and  tender,  that  it  is  impolTible 
to  vifit  without  difcompofing  them.  When 
either  by  warmth,  or  encreafing  vigour,  the 
parts  have  acquired,  the  neceffary  force  and  fo- 
lidity,  the  butterfly  then  feeks  to  difembarrafs 
itfelf  of  thofe  bands  which  kept  it  fo  long  in 
confinement.  Some  infedts  contihue  under  the 
form  of  an  aurelia  not  above  ten  days ; fome 
twenty ; fome  feveral  months  j and  even  for  a 
year  together. 

The  butterfly,  however,  does  not  continue  fo 
long  under  the  form  of  an  aurelia,  as  one  would 
be  apt  to  imagine.  In  general,  thofe  caterpillars 
that  provide  themfelves  with  cones,  continue 
within  them  but  a few  days  after  the  cone  is 
completely  finifhed.  Some,  however,  remain  , 
buried  in  this  artificial  covering  for  eight  or 
nine  months,  without  taking  the  fmalleft  fufte- 
nance  during  the  whole  time : and  though  in 
the  caterpillar  ftate  no  animals  were  fo  vora- 
cious, when  thus  transformed,  they  appear  a 
miracle  of  abftinence.  In  all,  fooner  or  later, 
the  butterfly  burfts  from  its  prifon;  not  only 
that  natural  prifon  which  is  formed  by  the  fkin 
of  the  aurelia,  but  alfo  from  that  artificial  one 
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of  filk}  or  any  other  fubftancc  in  which  it  has' 
enclofed  itfelf. 

The  efforts  which  the  butterfly  makes  to  get 
free  from  its  aurelia  ftate,  are  by  no  means  fo 
violent  as  thofe  which  the  infeft  had  in  chang- 
ing from  the  caterpillar  into  the  aurelia.  I'he 
quantity  of  moifture  furrounding  the  butterfly 
is  by  no  means  fo  great  as  that  attending  its 
former  change ; and  the  fhell  of  the  aurelia 
is  fo  dry,  that  it  may  be  cracked  between  the 
fingers. 

If  the  animal  be-  fhut  up  within  a cone,  the 
butterfly  always  gets  rid  of  the  natural  internal 
fkin  of  the  aurelia,  before  it  eats  its  way  through 
the  external  covering  which  its  own  induftry 
has  formed  round  it.  In  order  to  obferve  the 
manner  in  which  it  thus  gets  rid  of  the  aurelia 
covering,  we  muft  cut  open  the  cone,  and  then 
we  fhall  have  an  opportunity  of  difcovering  the 
infedt’s  efforts  to  emancipate  itfelf  from  its 
natural  fhell.  When  this  operation  begins,  there 
feems  to  be  a violent  agitation  in  the  humours 
contained  within  the  little  animal’s  body.  Its 
fluids  feem  driven,  by  an  hafty  fermentation, 
through  all  the  vefTels  j while  it  labours  violently 
with  its  legs,  and  jnakes  feveral  other  violent 
ftruggles  to  get  free.  As  all  thefe  motions 
concur  with  the  growth  of  the  infeft’s  wings 
and  body,  it  is  impoflible  that  the  brittle  fkin 
which  covers  it  fhould  longer  refifl ; it  at  length 
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gives  w’ay,  by  burfting  into  four  diftindl  and 
regular  pieces.  The  fkin  of  the  head  and  legs 
firlf  feparates;  then  the  fkin  at  the  back  flies 
open,  and  dividing  into  two  regular  portions, 
difencrages  the  back  and  wings : then  there  like- 
wife  happens  another  rupture  in  that  portion 
which  covered  the  rings  of  the  back  of  the 
aurelia.  After  this,  the  butterfly,  as  if  fatigued 
with  its  ftruggles,  remains  very  quiet  for  fome 
time,  with  its  wings  pointed  downwards,  and 
its  legs  fixed  in  the  fkin  which  it  had  juft 
thrown  ofF.  At  firft  fight  the  animal,  jufl:  fet 
free,  and  permitted  the  future  ufe  of  its  wingS;, 
feems  to  want  them  entirely:  they  take  up  fuch' 
little  room,  that  one  would  wonder  where  they 
were  hidden.  But  foon  after,  they  expand  fo 
rapidly,  that  the  eye  can  fcarce  attend  their  un- 
folding. From  reaching  fcarce  half  the  length 
of  the  body,  they  acquire,  in  a moft  wonderful 
manner,  their  full  extent  and  bignefs,  fo  as  to 
be  each  five  times  larger  than  they  w’ere  before. 
Nor  is  it  the  wings  alone  that  are  tlius  in- 
creafed : all  their  fpots  and  paintings^  before  fo 
minute  as  to  be  fcarce  difcernible,  are  propor- 
tionably  extended  j fo  that,  what  a few  minutes 
before  feemed  only  a number  of  confufed,  un- 
meaning points,  now  become  diftindt  and  moft 
beautiful  ornaments.  Nor  are  the  wings,  when 
they  are  thus  expanded,  unfolded  in  the  manner 
in  which  earwigs  and  grafshoppers  difplay  theirs, 
who  unfurl  them  like  a lady’s  fan : on  the  con- 
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trary,  thofe  of  butterflies  a6lua]ly  grov/  to  tlieir 
natural  fize  in  this  very  fhort  fpace.  lihe  wing, 
at  the  inftant  it  is  freed  from  its  late  confine- 
ment, is  confiderably  thicker  than  afterwards ; 
’fo  that  it  fpreads  in  all  its  dimenfions,  growing 
thinner  as  it  becomes  broader.  If  one  of  the 
wings  be  plucked  from  the  animal  juft  fet  free, 
it  may  be  fpread  by  the  fingers,  and  it  will  foon 
become  as  broad  as  the  other,  which  has  been 
left  behind.  As  the  wings  extend  themfelves  fo 
fuddenly,  they  have  not  yet  had  time  to  dryj 
and  accordingly  appear  like  pieces  of  wet  paper, 
foft,  ajid  full  of  wrinkles.  In  about  half  an 
hour,,  they  are  perfedfly  dry,  their  wrinkles  en- 
tirely difappear,  and  the  little  animal  aflu me s all 
its  fplendor.  The  tranfmutation  being  thus  per- 
fecfly  finiflied,  the  butterfly  difcharges  three  or 
four  drops  of  a blood-coloured  liquid,  w'hich 
are  the  laft  remains  of  its  fuperfluous  moifture. 
Thofe  aurelias  which  are  enclofed  within  a cone, 
find  their  exit  more  difficult,  as  they  have  ftill 
aiiother  prifon  to  break  through  : this,  however, 
they  perform  in  a fhort  time  5 for  the  butterfly, 
freed  from  its  aurelia  fkin,  butts  with  its  head 
violently  againft  the  walls  of  its  artificial  prifon; 
and  probably  with  its  eyes,  that  are  rough  and 
like  a file,  it  rubs  the  internal  furface  away ; till 
it  is  at  laft  fesn  burfting  its  way  into  open  light; 
and,  in  lefs  than  a quarter  of  an  hour,  the  animal 
acquires  its  full  perfecftfo!!. 

Thus,  to  ufe  the  words  -of  Swammerdam,  we 
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fee  a little  infignificant  creature  diftinguifhed, 
in  its  laft  birth,  with  qualifications  and  orna- 
rhents,  which  man,  during  his  ftay  upon  earth, 
can  never  even  hope  to  acquire.  The  butterfly, 
to  enjoy  life,  needs  no  other,  food  but  the  dews 
of  heaven;  and  the  honeyed  juices  which  are 
diftilled  from  every  flower.  The  pageantry  of 
princes  cannot  equal  the  ornaments  with  which 
it  is  invefted ; nor  the  rich  colouring  that  em- 
bellifhes  its  wings.  The  fkies  are  the  butter- 
fly’s proper  habitation,  and  the  air  its  element : 
whilfl:  man  comes  into  the  world  naked,  and 
often  roves  about  without  habitation  or  fhelter ; 
expofed,  on  one  hand,  to  the  heat  of  the  fun  j 
and,  on  the  other,  to  the  damps  and  exhalations 
of  the  earth ; both  alike  enemies  of  his  happi-. 
nefs  and  exiftence.— A ftrong  proof  that,  while 
this  little  animal  is  raifed  to  its  greateft  height, 
we  are  as  yet,  in  this  world,  only  candidates  for 
perfedlion  J 

CHAP,  III, 

Of  Butterf  les  and  Moths. 

IT  has  been  already  (hewn  that  all  Butterflies 
are  bred  from  caterpillars ; and  we  have  ex- 
hibited the  various  circumftances  of  that  fur- 
prifing  change.  It  has  been  remarked,  that  but- 
terflies may  be  eafily  diftinguifhed  from  flies 
of  every  other  kind,  by  their  wings;  for,  in 
R 2 others 
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others  they  are  either  tranfparent,  like  gauze, 
as  we  fee  in  the  common  flelh-fly ; or  they  are 
hard  and  crufted,  as  we  fee  in  the  wings  of  the 
beetle.  But  in  the  butterfly,  the  wings  are  foft, 
opake,  and  painted  over  with  a beautiful  duft, 
that  comes  oft’  with  handling. 

The  number  of  thefe  beautiful  animals  is  very 
great ; and  though  Linnaeus  has  reckoned  up 
above  feven  hundred  and  fixty  different  kinds, 
the  catalogue  is  ftill  very  incomplete.  Every 
collector  of  butterflies  can  fhew  undefcribed 
fpecies ; and  fuch  as  are  fond  of  minute  difco- 
very,  can  here  produce  animals  that  have  been 
examined  only  by  himfelf.  In  general,  how- 
ever, thofe  of  the  warm  climates  are  larger 
and  more  beautiful  than  fuch  as  are  bred  at 
home  ; and  we  can  eafily  admit  the  beauty  of  the 
butterfly,  fince  w'e  are  thus  freed  from  the 
damage  of  the  catterpillar.  It  has  been  the 
amufement  of  fome  to  colle6f  thefe  animals, 
from  different  parts  of  the  world ; or  to  breed 
them  from  caterpillars  at  home.  Thefe  they 
arrange  in  fyftematic  order ; or  difpofe  fo  as  to 
make  ftriking  and  agreeable  pictures  : and  all 
muft  grant,  that  this  fpecious  idlenefs  is  far  pre- 
ferable to  that  unhappy  ftate  which  is  produced 
by  a total  want  of  employment. 

The  wings  of  butterflies,  as  was  obferved, 
fully  diftinguifh  tliem  from  flies  of  every  otlier 
kind.  They  are  four  in  number ; and  though 
two  of  them  be  cut  off,  the  animal  can  fly  with 
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the  two  others  remaining.  They  are,  in  their 
own  fubftance,  tranfparent  j but  owe  their  opa- 
city to  the  beautiful  duft  with  which  they  are 
covered ; and  which  has  been  likened,  by  fome 
naturalifts,  to  the  feathers  of  birds  j by  others, 
to  the  fcales  of  fillies ; as  their  imaginations 
were  difpofed  to  catch  the  refemblance.  In 
faff,  if  we  regard  the  wing  of  a butterfly  with 
a good  microfcope,  we  fhall  perceive  it  Itudded 
over  with  a variety  of  little  grains  of  different  di- 
menfions  and  forms,  generally  fupported  upon 
a footftalk,  regularly  laid  upon  the  whole  fur- 
face.  Nothing  can  exceed  the  beautiful  ami 
regular  arrangement  of  thefe  little  fubftances ; 
which  thus  ferve  to  paint  the  butterfly’s  wing, 
like  the  tiles  of  an  houfe.  Thofe  of  one  rank 
are  a little  covered  by  thofe  that  follow,  they 
are  of  many  figures : on  one  part  of  the  wing 
may  be  feen  a fucceflion  of  oval  ftuds  j on  an- 
other part,  a clufter  of  ftuds,  each  in  the  form 
of  an  heart : in  one  place  they  referable  a hand 
open,  and  in  another  they  are  long  or  trian- 
gular; while  all  are  interfperfed  with  taller 
ftuds,  that  grow  between  the  reft,  like  mufli- 
rooms  upon  a ftalk.  The  wing  itfelf  is  com- 
pofed  of  feveral  thick  nerves,  which  render  the 
conftruction  very  ftrong,  though  light ; and 
though  it  be  covered  over  with  thoufands  of 
thefe  fcales  or  ftuds,  yet  its  weight  is  very  little 
encreafed  by  the  number.  The  animal  is  with 
eafe  enabled  to  fupport  itfelf  a long  while  in  air, 
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although  its  flight  be  not  very  graceful.  When 
it  defigns  to  fly  to  a confiderable  diftancc,  it 
afcends  and  defcends  alternately;  going  fome- 
times  to  the  right,  fometimes  to  the  left,  with- 
out any  apparent  reafon.  Upon  clofer  exami- 
nation, however,  it  will  be  found  that  it  flies 
thus  irregularly  in  purfuit  of  its  mate ; and  as 
dogs  bait  and  quarter  the  ground  in  purfuit  of 
their  game,  fo  thefe  infeiSfs  traverfe  the  air,  in 
purfuit  of  their  mates,  whom  they  can  difcover 
at  more  than  a mile’s  diftance. 

If  we  profecute  oiir  defcription  of  the  butter- 
fi)',  the  animal  mafy  be  divided  into  three  parts  j 
the  head,  the  corflet,  and  the  body. 

The  body  is  the  hinder  part  of  the  butterfljq 
and  is  compofed  of  rings,  which  are  generally 
concealed  under  long  hair,  with  which  that  part 
of  the  animal  is  cloathed.  The  corflet  is  more 
folid  than  the  reft  of  the  body,  becaufe  the  fore 
wings,  and  the  legs,  are  fixed  therein.  The 
legs  are  fix  in  number,  although  four  only  are 
made  ufe  of  by  the  animal ; the  two  fore  legs 
being  often  fo  much  concealed  in  the  long  hair 
of  the  body,  that  it  is  fometimes  difficult  to 
difcover  them.  If  we  examine  thefe  parts  in- 
ternally, we  fliall  find  the  fame  fet  of  velTels  in 
the  butterfly  that  we  obferved  in  the  caterpillar, 
but  with  this  great  difterence;  that  as  the  blood, 
or  humours,  in  the  caterpillar,  circulated  from 
the  tail  to  the  head,  they  are  found,  in  the  but- 
terfly, to  take  a diredl  contrary  courfe,  and  to 
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circulate  from  the  head  to  the  tail ; fo  that  the 
caterpillar  may  be  confidered  as  the  embryo 
animal,  in  which,  as  we  have  formerly  fepn,  the 
circulation  is  carried ‘on  differently  from  what  it 
is  in  animals  when  excluded. 

But  leaving  the  other  parts  of  the  butterfly, 
let  us  turn  our  attention  particularly  to  the  head. 
The  eyes  of  butterflies  have  not  all  the  fame 
form ; for,  in  fome  they  are  large,  in  others 
fmall ; in  fome  they  are  the  larger  portion  of  a 
fphere,  in  others  they  are  but  a fmall  part  of 
it,  and  juft  appearing  from  the  head.  In  all 
of  them,  however,  the  outward  coat  has  a 
luftre,  in  which  may  be  difcovered  the  various 
colours  of  the  rainbow.  When  examined  a 
little  clofely,  it  will  be  found  to  have  the  ap- 
pearance of  a multiplying-glafs ; having  a great 
number  of  Tides,  or  facets,  in  the  manner  of  a 
brilliant  cht  diamond.  In  this  particular,  the 
eye  of  tlie  butterfly,  and  of  moft  other  infedls, 
entirely  correfpond  ; and  Leuw'enhoek  pretends, 
there  aie  above  fix  thoufand  facets  on  the  cor- 
nea of  a flea.  Thefe  animals,  therefore,  fee  not 
only  widi  great  clearnefs,  but  view  every  objeft 
multiplied  in  a furprifing  manner.  Puget  adapted 
the  cornea  of  a fly  in  fuch  a pofition,  as  to  fee 
objefts  through  it  by  the  means  of  a micro- 
fcope  3 and  nothing  could  exceed  the  ftrangenefs 
of  its  reprefentations : a foldier,  who  was  feen 
through  it,  appeared  like  an  army  of  pigmies  3 
for  while  it  multiplied,  it  alfo  diminiflied  the 
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objeul:  the  arch  of  a bridge  exhibited  a fpcc- 
tacle  more  magnificent  than  human  fkill  could 
perform ; the  flame  of  a candle  feemed  a beau- 
tiful illumination.  It  flill,  however,  remains  a 
doubt,  whether  the  infedf  fees  objedfs  fmgly,  as 
with  one  eye  ; or  whether  every  facet  is  itfelf  a 
complete  eye,  exhibiting  its  own  object  diftindl 
from  all  the  reft. 

Butterflies,  as  well  as  moft  other  flying  infects, 
have  two  inftruments,  like  horns,  on  their  heads, 
which  are  commonly  called  feelers.  They  dif- 
fer from  the  horns  of  greater  animals,  in  being 
moveable  at  their  bafe;  and  in  having  a great 
number  of  joints,  by  which  means  the  infedt  is 
enabled  to  turn  them  in  every  diredtion.  Thofe 
of  butterflies  are  placed  at  the  top  of  the  head, 
pretty  near  the  external  edge  of  each  eye.  What 
the  ufe  of  thefe  inftruments  may  be,  which  are 
thus  formed  with  fo  much  art,  and  by  a Work- 
man who  does  nothing  without  reafon,  is  as  yet 
unknown  to  man.  They  may  ferve  to  guard  the 
eye ; they  may  be  of  ufe  to  clean  it  j or  they 
may  be  the  organ  of  fome  fenfe  which  we  are 
ignorant  of : but  this  is  only  explaining  one  dif- 
ficulty by  another. 

We  are  not  fo  ignorant  of  the  ufes  of  the 
trunk,  which  few  infedts  of  the  butterfly  kind 
are  without.  This  inftrument  is  placed  exadlly 
between  the  eyes ; and'  when  the  animal  is  not 
employed  in  feeking  its  npurifhment,  it  is  rolled 
up,  like  a curl.  A butterfly,  when  it  is  feeding, 
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flies  round  fome  flower,  and  fettles  upon  it. 
The  trunk  is  then  uncurled,  and  thruft  out 
either  wholly  or  in  part ; and  is  employed  in- 
fearching  the  flower  to  its  very  bottom,  let^  it 
be  ever  fo  deep.  This  fearch  being  repeated 
feven  or  eight  times,  the  butterfly  then  pafles 
to  another ; and  continues  to  hover  oyer  thofe 
agreeable  to  its  tufte,  like  a bird  over  its  prey. 
This  trunk  confifts  of  two  equal  hollow  tubes, 
nicely  joined  to  each  other,  like  the  pipes  of  an 
organ. 

Such  is  the  figure  and  conformation  of  thefe 
beautiful  infedts,  that  cheer  our  walks,  and 
give  us  the  earliefi:  intimations  of  fummer.. 
But  it  is  not  by  day  alone  that  they  are  feeu 
fluttering  wantonly  from  flower  to  flower,  as  the 
greateft  number  of  them  fly  by  night,  and  ex- 
pand the  moft  beautiful  colouring  at  thofe  hours 
when  there  is  no  fpedtator.  This  tribe  of  in- 
fedts  has  therefore  been  divided  into  Diurnal 
and  Nodlurnal  Flies  ; or,  more  properly  fpeak- 
Lng,  into  Butterflies  and  Moths:  the  one  only 
flying  by  day,  the  other  moll  ufually  on  the  wing 
in  the  night..  They  may  be  eafily  diftinguilhed 
from  each  other,,  by  their  horns  or  feelers : 
thofe  of  the  butterfly  being  clubbed,  or  knobbed 
at  the  end  ; thofe  of  the  moth,  tapering  finer 
and  finer  to  a point.  ^Vo  exprefs  it  technically 
—the  feelers  of  butterflies  are  clavated  j thofe 
of  moths  are  filiform. 
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The  butterflies,  as  well  as  the  moths,  employ 
the  fliort  life  afligiied  them,  in  a variety  of  en- 
joyments. Their  whole  time  is  fpent  either  in 
queft  of  food,'' which  every  flower  offers;  or  in 
purfu'it  of  the  female,  whofe  approach  they  can 
often  perceive  at  above  two  miles  diftance. 
Their  fagacity  in  this  particular  is  not  lefs  afto- 
nifhing  than  true ; but  by  what  fenfe  they  are 
thus  capable  of  diftinguilhing  each  other  at  fuch 
diftnnces,  is  not  eafyto  conceive.  It  cannot  be 
by  the  fight,  fmce  fuch  fmall  objefls  as  they  are 
mufl:  be  utterly  imperceptible  at  -half  the  dif- 
tance at  which  they  perceive  each  other ; it  can 
fcarcely  be  by  the  ftyife  of  fmelling,  fmcc  the  ani- 
mal has  no  organs  for  that  purpofe.  Whatever 
be  their  powers  of  perception,  certain  it  is,  that 
the  male,  after  having  fluttered,  as  if  carelefly, 
about  for  fome  time,  is  feen  to  take  wing,  and 
go  forward,  fomctimes  for  two  miles  together,, 
in  a diredl  line  to  where  the  female  is  perched 
on  a flower. 

The  general  rule  among  infedls  is,  that  the 
female  is  larger  than  the  male  ; and  this,  obtains 
particularly  in  the  tribe  I am  deferibing.  I'he 
body  of  the  male  is  imaller  and  flenderer ; that 
of  the  female  more  thick  and  oval.  Previous 
to  the  junction  of  thefe  animals,  they  are  feen 
fporting  in  the  air,  purfuing  and"  flying  from 
each  other,  and  preparing,  by  a mock  combat, 
lor  the  mbre  important  bufmefs  of  their  lives. 
If  they  be  difturbed  while  united,  the  female 
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flies  off  with  the  male  on  her  back,  who  feems 
entirely  paflive  upon  the  Occalion. 

But  the  females  of  many  moths  and  butter- 
flies feem  to  have  affumed  their  airy  form 
for  no  other  reafon  but  to  fecundate  their 
eggs,  and  lay  them.  They  are  not  feen  flutter- 
ing about  in  queft  of  food,  or  a mate : all  that 
paffes,  during  their  fhort  lives,  is  a junftioir 
with  the  male  of  about  half  an  hourj  after 
which  they  depofit  their  eggs,  and  die,  with- 
out taking  any  nourifhment,  or  feeking  any. 
It  may  be  obferved,  however,  that  in  all  the 
females  of  this  tribe,  they  are  impregnated  by 
the  male  by  one  aperture,  and  lay  their  eggs 
by  another. 

The  eggs  of  female  butterflies  are  difpofeJ 
in  the  body  like  a bed  of  chaplets ; which,  when- 
excluded,  are  ufually  oval,  and  of  a whitifli 
colour  ; fome,  however,  are  quite  round ; and 
others  flatted  like  a turnip^^  The  covering  or 
fhell  of  the  egg,  though  folid,  is  thin  and  tranf- 
parent ; and  in  proportion  as  the-  caterpillar 
grows  within  the  egg,  the  colours  change,  and 
are  diftributed  differently.  The  butterfly  feems 
very  well  inftruvffed  by  nature  in-  its  choice  of 
the  plant  or  the  leaf,  where  it  fliall  depofit  its 
burthen.  Each  egg  contains  but  one  caterpillar;, 
and  it  is  requifite  that  this  little  animal,  when 
excluded,  fhould  be  near  its  peculiar  provifion. 
The  butterfly,  therefore,  is  careful  to  place  her 
brood  only  upon  thofe  plants  that  afford-  good 
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nourifhment  to  its  pofterity.  Though  the  little 
winged  animal  has  been  fed  itfelf  upon  dew,  or 
the  honey  of  flowers,  yet  it  makes  choice  for  its 
young  of  a very  different  provifion,  and  lays  its 
eggs  on  the  mofl:  unfavoury  plants  ; the  rag- 
weed, the  cabbage,  or  the  nettle.  Thus  every 
butterfly  chufes  not  the  plant  moft  grateful  to  it 
in  its  winged  ftate;  but  fuch  as  it  has  fed  uport 
in  its  reptile  form. 

All  the  eggs  of  butterflies  are  attached  to  the 
leaves  of  the  favourite  plant,  by  a fort  of  fize  or 
glue } where  they  continue,  unobferved,  unlefs 
icarefully  fought  after.  The  eggs  are  fome-  ' 
tirnes  placed  round  the  tender  flioots  of  plants,, 
in  the  fonn  of  bracelets,  confifting  of  above 
two  hundred  in  each,  and  generally  furround- 
ing the  fhoot,  like  a ring  upon  a finger.  Some 
butterflies  fecure  their  eggs  from  the  injuries 
of  air,  by  covering  them  with  hair,  plucked 
from  their  own  bodies,  as  birds  fometimes 
are  feen  to  make  tiieir  nefts ; fo  that  their 
eggs  are  thus  kept  warm,  and  aUb  entirely 
concealed. 

All  the  tribe  of  female  moths  lay  their  eggs 
a fhort  time  after  they  leave  the  aureiia;  but 
there  aj-e  many  butterflies  that  flutter  about  the 
whole  fummer,  and  do  not  think  of  laying,  tilt 
the  winter  begins  to  warn  them  of  their  ap- 
proaching end : fome  even  continue  the  whole 
winter  in  the  hollows  of  trees,  and  do  not  pro- 
vide for  pofterity  until  the  beginning  of  April, 
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when  they  leave  their  retreats,  depout  their 
eggs,  and  die.  Their  eggs  foon  begin  to  feel 
the  genial  influence  of  the  feafon  : the  little 
animals  burft  from  them  in  their  caterpillar 
ftate,  to  become  aurelias,  and  butterflies  in. 
their  turn,  and  thus  to  continue  the  round  of 
nature. 


CHAP.  IV. 

Of  the  Enemies  of  the  Caterpillar. 

Nature,  though  it  has  rendered  fbme' 
animals  furprifingly  fruitful,  yet  ever  takes 
care  to  prevent  their  too  great  encreafe.  One 
fct  of  creatures  is  generally  oppofed  to  another 
and  thofe  are  chiefly  the  moft  prolific  that  are,, 
fiom  their  imbecility,  incapable  of  making  any. 
effedfual  defence.  The  caterpillar  has  perhaps,, 
of  all  other  animals,  the  greatefi:  number  of 
enemies ; and  feems  only  to  exift  by  its  fur- 
prifing  fecundity..  Some  animals  devour  them, 
by  hundreds;  others,  more  minute,  yet  more 
dangerous,  mangle  them  in  various  ways  ; fo. 
that,  how  great  foever  their  numbers  may  be, 
their  deftroyers  are  in  equal  proportion.  In- 
deed, if  we  confider  the  mifchiefs  thefe  rep- 
tiles are  capable  of  occafioning,  and  the  va  - 
rious damages  we  fuftain  from  their  infatiable 
rapacity,  it  is  happy  for  the  other  ranks  of  na- 
ture, that  there  are  thoulands  of  filhes,  birds, 
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and  even  Infeffe,  that  live  chiefly  upon  cater- 
pillars, and  make  them  their  moft  favourite 
rcpaft. 

When  we  defcribed  the  little  birds  that  live 
in  our  gardens,  and  near  our  houfes,  as  de- 
ftrudlive  neighbours,  fufficient  attention  was 
not  paid  to  the  fervices  which  they  are  fre- 
quently found  to  render  us.  It  has  been  proved, 
that  a Angle  fparrow  and  its  mate,  that  have 
young  ones,  deftroy  above  three  thoufand  ca- 
terpillars in  a week  ; not  to  mention  feveral 
butterflies,  in  which  numberlefs  caterpillars  are 
deftroyed  in  embryo.  It  is  in  purfuit  of  thefe 
reptiles  that  we  are  favoured  with  the  vifits  of 
many  of  our  moft  beautiful  fongfters,  that  amufe 
us  during  their  continuance,  and  leave  us  when 
-the  caterpillars  difappear. 

The  maxim  which  has  often  been  urged 
againft  man,  that  he,  of  all  other  animals,  is 
the  only  creature  that  is  an  enemy  to  his  own 
kind,  and  that  the  human  fpecies  only  are 
fonnd  to  deftroy  each  other,  has  been  adopted 
by  perfons  who  never  conftdered  the  hiftory  of 
infedls.  Some  of  the  caterpillar  kind  in  par- 
ticularf  that  feem  fitted  only  to  live  upon  leaves 
and  plants,  will,  however,  eat  each  other ; and 
the  ftrongeft  will  devour  the  weak,  in  preference 
to  their  vegetable  food.  That  which  lives  upon 
the  oak,  is  found  to  feize  any  of  its  companionsy 
which  it  conveniently  can,  by  the  firft  rings,  and 
inflict  a deadly  wound ; it  then  feafts  in  tran- 
quillity 
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quillity  on  its  prey,  and  leaves  nothing  of  the 
animal  but  the  hufk. 

But  it  is  not  from  each  other  they  have  moft 
to  fear,  -as  in  general  they  are  inofFenfive  ; and 
many  of  this  tribe  are  found  to  live  in  a kind  of 
fociety.  Many  kind  of  flies  lay  their  eggs  either 
upon,  or  within  their  bodies  ; and  as  the'fe  turn 
into  worms,  the  caterpillar  is  feen  to  nourifli  a 
fet  of  inteftine  enemies  w'ithin  its  body,  that 
muft  {hortly  be  its  deftrudfion ; Nature  having 
taught  flies,  as  well  as  all  other  animals,  the 
fureft  methods  of  perpetuating  their  kind. 
“ Towards  the  end  of  Auguft,”  fays  Reaumur, 
“ I perceived  a little  fly,  of  a beautiful  gold 
“ colour,  bufily  employed  in  the  body  of  a 

large  caterpillar,  of  that  kind  which  feeds 
“ upon  cabbage.  I gently  feparated  that  part 
“ of  the  leaf  op  which  thefe  infedts  were  placed, 
“ from  the  reft  of  the  plant,  and  placed  it  where 
« I might  obferve  them  more  at  my  ea£b.  The 
“ fly,  wholly  taken  up  by  the  bufmcfs  in  which- 
“ it  was  employed,  walked  along  the  cater- 
“ pillar’s  body,  now  and  then  remaining  fixed 
“ to  a particular,  fpot.  Upon  this  oecafion,  I 
“ perceived  it  every  now  and  then  dart  a fting, 
“ which  it  carried  at  the  end  of  its  tail,  into  the 
“ caterpillar’s  body,  and  then  drew  it  out  again, 
“ to  repeat  the  fame  operation  in  another  place, 
“ It  was  not  difficult  for  me  to  conjedture  the 
“ bufinefs  which  engaged  this  animal  fo  earneft- 
« lyj  its  whole  aim  was  to  depofit  its  eggs 
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“ in  the  caterpillar’s  body ; which  was  to  ferve 
« as  a proper  retreat  for  bringing  them  to  per- 
“ feclion.  The  reptile  thus  rudely  treated, 
« feeined  to  bear  all  very  patiently,  only  inov- 
“ ing  a little  when  ftung  too  deeply  ; which, 
“ however,  the  fly  feemed  entirely  to  difregard. 
^ I took  particular  care  to  feed  this  caterpillar; 
“ which  feeined  to  me  to  continue  as  voracious 
“ and  vigorous  as  any  of  the  reft  of  its  kind. 
“ In  about  ten  or  twelve  days,  it  changed  into 
« an  aurelia,.  which  feemed  gradually  to  decline, 
“ and  died : upon  examining  its  internal  parts, 

the  animal’  ’was  entirely  devoured  by  worms  ; 
“ which,  however,  did  not  come  to  perfeifion, 
“ as  it  is  probable  they  had  not  enough  to  fuf- 
“ tain  them  within.” 

What  the  French  philofopher  perceived  upon, 
this  occafion,  is  every  day  to  be  feen  in  feveral 
of  the  larger  kinds  of  caterpillars,  whofe  bodies 
ferve  as  aneft  to- various  flies,,  that  very  carefully 
depout  their  eggs  within^  them.  The  large 
cabbage  caterpillar  is  fo  fubjedf  to  its  injuries, 
that,  at  certain  feafons,  it  is  much  eafier  to  find 
them  with  than  without  them.  The  ichneumon 
fiy,  as  it  is  called,  particularly  infefts  thefe  rep- 
tiles, and  prevents  their  fecundity.  This  fly  is 
©f  all  others  the  moft  formidable  to  infedls  o£ 
various  kinds.  The  fpider,  that  deftroys  the  ant, 
the  moth,,  and  the  butterfly,  yet  often  falls  a. 
prey  to  the  ichneumon;  who  purfues  the  robber 
to  his  retreat,  and,  defpifing  his  nets,,  tears’  him 
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in  pieces,  in  the  very  labyrinth  he  has  made, 
"^rhis  infe£l,  as  redoubtable  as  the  little  quadru- 
pede  that  deflroys  the  crocodile,  has  received 
the  fame  name  j and  from  its  deftrudfion  of  the 
caterpillar  tribe,  is  probably  more  ferviceable  to 
mankind.  This  infeft,  1 fay,  makes  the  body 
of  the  caterpillar  the  place  for  depofiting  its 
eggs,  to  the  number  of  ten,  fifteen  or  twenty. 
As  they  are  laid  in  thofe  parts  which  are  not 
mortal,  the  reptile  ftill  continues  to  live,  and  to 
feed,  {hewing  no  figns  of  being  incommoded 
by  its  new  guefts.  The  caterpillar  changes  its 
fkin  j and  fometimes  undergoes  the  great  change 
into  an  aurelia ; but  ftill  the  fatal  intruders  work 
within,  and  fecretly  devour  its  internal  fub- 
ftance  : foon  after  they  are  feenburfting  through 
its  (kin,  and  moving  away,  in  order  to  Ipin 
themfelves  a covering,  previous  to  their  own 
little  transformation.  It  is  indeed  aftonifhing, 
fometimes  to  fee  the  number  of  worms,  and 
thofe  pretty  large,  that  thus  ifilie  from  the  body 
of  a fingle  caterpillar,  and  eat  their  way  through 
its  fkin : but  it  is  more  extraordinary  ftill,  that 
they  fhould  remain  within  the  body,  devouring 
its  entrails,  without  deftroying  its  life.  The 
truth  is,  they  feem  inftrudfed  by  nature  not  to 
devour  its  vital  parts ; for  they  are  found  to  feed 
only  upon  that  fatty  fubftance  which  compofes 
the  largeft  part  of  the  caterpillar’s  body.  When 
this  furprifing  appearance  was  firft  obferved,  it 
was  fuppofed  that  the  animal  tlius  gave  birth  to 
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a number  of  flies,  different  from  itfelfj  and  that 
the  fame  caterpillar  fometimes  bred  an  ichneu- 
mon, and  fometimes  a butterfly  ; but  it  was  not 
till  after  more  careful  infpecSfion,  it  was  difco- 
vered,^  that  the  ichneumon  tribe  were  not  the 
caterpillar’s  offspring,  but  its  murderers. 

CHAP.  V. 

Of  the  Silkworm, 

Having  mentioned,  in  the  lafl:  chapter, 
the  damages  mflidled  by  the  caterpillar 
tribe,  We  now  come  to  an  animal  of  this  kind, 
that  alone  compenfates  for  all  the  mifchief  oc- 
cafioned  by  the  reft.  This  little  creature,  which 
only  works  for  itfelf,  has  been  made  of  the 
utmoft  fervice  to  man;  and  furnifhes  him  with 
a covering  more  beautiful  than  any  other  animal 
can  fupply.  We  may  declaim  indeed  againft 
the  luxuries  of  the  times,  when  filk  is  fo  generally 
worn;  but  were  fuch  garments  to  fail,  what 
other  arts  could- fupply  their  deficiency? 

'T'hough  filk  was  anciently  brought  in  fmall 
quantities  to  Rome,  yet  it  was  fo  fcarce  as  to  be 
fold  for  its  weight  in  gold ; and  was  confidered 
as  fuch  a luxurious  refinement  in  drefs,  that  it 
was  infamous  for  a man  to  appear  in  habits  of 
which  filk  formed  but  half  the  compofition. 
It  was  moft  probably  brought  among  them  from 
the  remoteft  parts  6f  the  Eaft ; fince  it  was,  at 
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the  time  of  which  I am  fpeaking,  fcarcely  known 
even  in  Perlia. 

Nothing  can  be  more  remote  from  the  truth, 
than  the  manner  in  which  their  hiftorians 
clefcribe  the  animal  by  which  filk  is  produced, 
Paulanias  informs  us,  that  fdk  came  from  the 
country  of  the  Seres,  a people  of  Afiatic  Scy- 
thia; in  which  place  an  infedf,  as  large  as  the 
beetle,  but  in  every  other  refpedf  refembling  a 
fpider,  was  bred  up  for  that  purpofe.  They 
take  great  care,  as  he  allures  us,  to  feed  and 
defend  it  from  the  weather;  as  well  during  the 
fummer’s  heat,  as  the  rigours  of  winter.  This 
infedf,  he  obferves,  makes  its  web  with  its  feet, 
of  which  it  has  eight  in  number.  It  is  fed,  for 
tire  fpace  of  four  years,  upon  a kind  of  pafte, 
prepared  for  it;  and  at  the  beginning  of  the 
fifth,  it  is  fupplied  with  the  leaves  of  the  green 
willow,  of  which  it  is  particularly  fond.  It  then 
feeds  till  it  burfts  with  fat ; after  which  they 
take  out  its  bowels,  which  are  fpun  into  the 
beautiful  manufadlure  fo  fcarce  and  coftly. 

The  real  hiftory  of  this  animal  was  unknown 
among  the  Romans  till  the  times  of  Jultinian; 
and  it  is  fuppofed,  that  filkvvorms  were  not 
brought  into  Europe  till  the  beginning  of  the 
twelfth  century ; when  Roger  of  Sicily  brought 
workmen  in  this  manufacture  froiii  Afia  Minor, 
after  his  return  from  his  expedition  to  the  Holy 
Land,  and  fettled  them  in  Sicily  and  Calabria. 
From  thefe  the  other  kingdoms  of  Europe 
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learned  this  manufacture ; and  it  is  nov/  one  of 
the  moft  lucrative  carried  on  among  the  fouthcrn 
provinces  of  Europe. 

The  Silkworm  is  now  very  well  known  to  be  a 
large  caterpillar,  of  a whitifh  colour,  with  twelve 
feet,  and  producing  a butterfly-of  the  moth  kind. 

. The  cone  on  v/hich  it  fpins,  is  formed  for 
covering  it  while  it  continues  in  the  aurelia 
ftate ; and  feveral  of  thefe,  properly  wound  olF, 
and  united  together,  form  thofe  ftrong  and 
beautiful  threads,  which  are  woven  into  filk. 
The  feeding  thefe  worms,  the  gathering,  the 
winding,  the  twilling,  and  the  weaving  their 
filk,  is  one  of  the  principal  manufactures  of 
Europe ; and,  as  our  luxuries  encreafe,  feems 
every  day  to  become  more  and  more  necell'ary 
to  human  happinefs. 

There  are  two  methods  of  breeding  filk- 
worms  i for  they  may  be  left  to  grow,  and  re- 
main at  liberty  upon  the  trees  where  they  are 
hatched ; or  they  may  be  kept  in  a place  built 
for  that  purpofe,  and  fed  every  day  with  frefli 
leaves.  The  hrll  method  is  ufed  in  China, 
Tonquin,  and  other  hot  countries;  the  other 
is  ufed  in  thofe  places  where  the  animal  has 
been  artificially  propagated,  and  Hill  continues 
a llranger.  In  the  warm  climates,  the  filkworm 
proceeds  from  an  egg,  which  has  been  glued 
by  the  parent  moth  upon  proper  parts  of  the 
mulberry-tree,  and  which  remains  in  that  fitua- 
tioA  during^  tlie  winter.  The  manner  in  which 
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they  are  fituated  and  fixed  to  the  tree,  keeps 
them  unafFetSted  by  the  influence  of  the  wea- 
ther ; fo  that  thofe  froils  which  are  fevere  enough 
to  kill  the  tree,  have  no  power  to  injure  tlie 
lilkworm. 

The  infeft  never  proceeds  from  the  egg  till 
Nature  has  provided  it  a fulEcient  fupply  j and 
till  the  budding  leaves  are  furnilhed,  in  fufli- 
cient  abundance,  for  its  fupport.  When  the 
leaves  are  put  forth,  the  worms  feem  to  feel 
the  genial  fummons,  and  burfting  from  their 
little  eggs,  crawl  upon  the  leaves,  where  they 
feed  with  a moft  voracious  appetite.  Thus 
they  become  larger  by  degrees ; and  after  fome 
months  feeding,  they  lay,  upon  every  leaf, 
fmall  bundles,  or  cones  of  filk,  which  appear 
like  fo  many  golden  apples,  painted  on  a fine 
green  ground.  Such  is  the  method  of  breeding 
them  in  the  Eaft ; and  without  doubt  it  is  beft 
for  the  worms,  and  leafi:  troublefome  for  the 
feeder  of  them.  But  it  is  other  wife  in  our  colder 
European  climates;  the  frequent  changes  of 
the  weather,  and  the  heavy  dews  of  our  even- 
ings, render  the  keeping  them  all  night  expofed, 
fubjedf  to  fo  many  inconveniences,  as  to  admit 
of  no  remedy.  It  is  true,  that  by  the  afliftance 
of  nets,  they  may  be  preferved  from  the  infults 
of  birds;  but  the  fevere  cold  weather,  which 
often  fucceeds  the  firft  heats  of  fummer,  as  well 
as  the  rain  and  high  winds,  will  deftroy  them 
all ; and,  therefore,  to  breed  them  in  Europe, 
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’they  muft  be  fheltered  and  protedled  from  every 
external  injury. 

For  this  purpofe,  a room  is  chofen,  with  a 
fouth  afpedl ; and  the  windows  are  fo  well 
glazed,  as  not  to  admit  the  leaft  air : the  walls 
are  well  built,  and  the  planks  of  the  floor  ex- 
ceeding clofe,  fo  as  to  admit  neither  birds  nor  ' 
mice,  nor  even  fo  much  as  an  infect.  In  the 
middle  there  fliould  be  four  pillars  eredled,  or 
four  wooden  pods,  fo  placed  as  to  form  a pretty 
large  fquare.  Between  thefe  are  different  ftories 
made  with  ozier  hurdles ; and  under  each  hur- 
dle there  Ihould  be  a floor,  with  an  upright  bor- 
der all  round.  Thefe  hurdles  and  floors  muft 
hang  upon  pullies,  fo  as  to  be  placed,  or  taken 
down  at  pleafure. 

When  the  worms  are  hatched,  fome  tender 
mulberry-leaves  are  provided,  and  placed  in 
the  cloth  or  paper  box  in  which  the  eggs  were 
laid,  and  which  are  large  enough  to  hold  a 
great  number.  When  they  have  acquired  fome 
ftrength,  they  muft  be  diftributed  on  beds  of 
mulberry  leaves,  in  the  different  ftories  of  the 
fquare  in  the  middle  of  the  room,  round  which 
a perfon  may  freely  pafs  oh  every  fide.  They 
will  fix  themfelves  to  the  leaves,  and  afterwards 
to  the  fticks  of  the  hurdles,  when  the  leaves  are 
devoured.  They  have  then  a thread,  by  which 
they  can  fufpend  themfelves  on  occafion,  to  pre- 
vent any  fhock  by  a fall ; but  this  is  by  no 
means  to  be  confidered  as  the  filk  which  they 
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fpin  afterwards  in  liich  abundance.  Care  muft 
be  taken  that  frefti  leaves  be  brought  evety 
morning,  which  muft  be  ftrewcd  very  gently 
and  equally  over  them  j upon  which  the  filk- 
worms  will  forfake  the  remainder  of  the  old 
leaves,  which  muft  be  carefully  taken  away,  and 
every  tiring  kept  very  clean;  for  nothing  hurts 
thefe  infcdfs  fo  much  as  moifture  and  unclean- 
linefs.  For  this  reafon  their  leaves  muft  be 
gathered  when  the  weather  is  dry,  and  kept  in 
a dry  place,  if  it  be  neceflary  to  lay  in  a ftore. 
As  thefe  animals  have  but  a fhort  time  to  live, 
they  make  ufe  of  every  moment,  and  almoft 
continually  are  fpinning,  except  at  thofe  in- 
tervals when  they  change  their  Ikins.  If  mul- 
berry leaves  be  difficult  to  be  obtained,  the 
leaves  of  lettuce  or  holyoak  will  fuftain  them : 
but  they  do  not  thrive  fo  well  upon  their  new 
diet;  and  their  filk  will  neither  be  fo  copious, 
nor  of  fo  good  a quality. 

'I'hough  the  judicious  choice,  and  careful 
management  of  their  diet,  is  abfolutely  necef- 
fary,  yet  there  is  another  precaution  of  equal 
importance,  which  is  to  give  them  air,  and  open 
their  chamber  windows,  at  fuch  times  as  the  fun 
fhines  warmeft.  The  place  alfo  muft  be  kept 
as  clean  as  poffible ; not  only  the  feveral  floors 
that  are  laid  to  receive  their  ordure,  but  the 
whole  apartments  in  general.  Thefe  things 
well  obferved,  contribute  greatly  to  their  health 
and  encreafe. 


The 


The  worm,  at  the  time  it  burfts  the  flieJl, 
is  extremely  fmall,  and  of  a black  colour ; but 
the  head  is  of  a more  fliining  black  than  the 
reft  of  the  body;  fome  days  after,  they  begin  to 
turn  whitifh,  or  of  an  afli-coloured  grey.  After 
the  Ikin  begins  to  grow  too  rigid,  or  the  animal 
is  ftinted  within  it,  the  infe£i:  throws  it  off,  and 
appears  cloathed  a-new ; it  then  becomes  larger 
and  much  whiter,  though  it  has  a greenifh  call : 
after  fome  days,  which  are  more  or  lefs,  accord- 
’ing  to  the  different  heat  of  the  climate,  or  to 
the  quality  of  the  food,  it  leaves  off  eating,  and 
feems  to  deep  for  two  days  together : then  it 
' begins  to  ftir,  and  put  itfelf  into  violent  motions, 
till  the  fkin  falls  off  the  fecond  time,  and  is 
thrown  afide  by  the  animars  feet.  All  thefe 
changes  are  made  in  three  weeks  or  a month’s 
time ; after  which  it  begins  to  feed  once  more, 
ftill  in  its  caterpillar  form,  but  a good  deal 
differing  from  itfelf  before  its  change.  In  a few 
days  time  it  feems  to  deep  again ; and,  when  It 
awakes,  it  again  changes  its  cloathing,  and  con- 
tinues feeding  as  before.  When  it  has  thus 
taken  a fufficiency  of  food,  and  its  parts  are  dif- 
pofed  for  affuming  the  aurelia  form,  the  animal 
forfakes,  for  the  lad:  time,  all  food  and  fociety, 
and  prepares  itfelf  a retreat  to  defend  it  from 
external  injuries,  while  it  is  feemingly  deprived 
of  life  and  motion. 

This  retreat  is  no  other  than  its  cone,  or 
ball  of  filk,  which  Nature  has  taught  it  to  com- 
6 pole 


r H s’  S'  r t KT  W O R M-..  385 

pofe  with  great  art ; and  within  which  it:  buries 
itfelf,  till  it  afl'umes  its  v.  inged  form.  This  cone 
or  ball  is  fpun  from  two  little  longilh  kinds  of 
bags  that  lie  above  the  inteftines,  and  are  filled 
with  a gummy  fluid,  of  a marigold  colour.  This 
is  the  fubftance  of  which  the  threads  are  formed  ; 
and  the  little  animal  is  furnilhed  with  a fur- 
prifing  apparatus  for  fpiniiing  it  to  the  degree 
of  finenefs  which  its  occafions  may  require. 
This  inftrument  in  fome  meafurc  refembles  a 
wire-drawer's  machine,  in  which  gold  or  filver 
threads  are  drawn  to  any  degree  of  minutenefs 
and  through  this  the  animal  draws  its  thread 
with  great  alEduity.  As  every  thread  proceeds 
from  two  gum-bags,  it  is  probable  that  each 
fupplies  its  own;  which,  however,  are  united^ 
as  they  proceed  from  the''animars  body.  If  we 
examine  the  thread  with  a microfcope,  it  will  be 
found  that  it  is  flatted  on  one  fide,  and  grooved 
along  its  length : from  hence  we  may  infer, 
that  it  is  doubled  juft  upon  leaving  the  body; 
and  that  the  two  threads  ftick  to  each  other 
by  that  gummy  quality  of  which  they  are 
poflefled.  Previous  to  fpinning  its  web,  the 
filkworm  feeks  out  fome  convenient  place  to 
ereft  its  ceil,  without  any  obftrucftion.  When 
it  has  found  a leaf,  or  a chink  fitted  to  its  pur- 
pofe,  it  begins  to  wreathe  its  head  in  every  di- 
redfion,  and  faftens  its  thread  on  every  fide  to 
the  fides  of  its  retreat.  Though  all  its  firft  elfays 
feem  perfectly  confufed,  yet  they  are  not  al- 
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gether  without  defign  : there  appears,  indeed, 
no  order  or  contrivance  in  the  difpofal  of  its 
firft  threads ; they  are  by  no  means  laid  art- 
fully over  each  other,  but  arc  tlirown  out  at 
random,  to  ferve  as  an  external  flielter  againft 
rain  j for  Nature  having  appointed  the  animal 
to  work  upon  trees  in  the  open  air,  its  habits 
remain,  though  it  is  brought  up  in  a warm 
apartment. 

Malpighi  pretends  to  have  obferved  fix  dif- 
ferent layers  in  a fingle  cone  of  filk ; but  what 
may  eafily  be  obferved  is,  that  it  is  compofed 
externally  of  a kind  of  rough  cotton-like  fub- 
ftance,  which  is  called  flofs  ; within  the  thread 
is  more  diftinif  and  even  j and  next  the  body  of 
the  aurelia,  the  apartment  feems  lined  witli  a 
fubftance  of  tlie  hardnefs  of  paper,  but  of  a 
much  ftronger  confiftence.  It  muft  not  be  fup- 
pofed,  that  the  thread  which  goes  to  compofe 
the  cone,  is  rolled  round,  as  we  roll  a bottom 
on  the  contrary,  it  lies  upon  it  in  a very  irre- 
gular manner,  and  winds  off  now  from  one  fide 
of  the  cone,  and  then  from  the  other.  This, 
whole  thread,  if  meafured,  will  be  found  about 
three  hundred  yards  long ; and  fo  very  fine,, 
that  eight  or  ten  of  them  are  generally  rolled  off 
into  one  by  the  manufaiSfurers.  The  cone,  when 
completed,  is  in  form  like  a pigeon’s  egg,  and 
more  pointed  at  one  end  tlian  the  other ; at  the 
fmaller  end,  the  head  of  the  aurelia  is  generally 
found  i and  this  is  the  place  that  the  infe£f, 

when 
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when  converted  into  a moth,  is  generally  feen  to 
berfl:  through. 

It  is  generally  a fortnight  or  three  weeks 
before  the  aurclia  is  changed  into  a moth^  but 
no  fooner  is  the  winged  infeit  completely  form- 
ed, than  having  diverted  itfelf  of  its  aurelia  fkin, 
it  prepares  to  burrt  through  its  cone,  or  outward 
prifon : for  this  purpofe  it  extends  its  head  to- 
wards the  point  of  the  cone,  utts  with  its  eyes, 
W'hich  are  rough,  againrt  the  lining  of  its  cel!, 
wears  it  away,  and  at  lart  pufties  forward, 
through  a palfage  v/hich  is  fmall  at  firrt,  but 
which  enlarges  as  the  animal  encreafes  its  ef- 
forts for  emancipation  ; while  tlie  tattered  rem- 
nants of  its  aurelia  fkin  lie  in  confulion  with- 
in the  cone,  like  a bundle  of  dirty  linen. 

7'he  animal,  when  thus  fet  free  from  its 
double  confinement,  appears  exhaurted  with  fa- 
tigue, and  feems  produced  for  no  other  purpofe 
but  to  tranfmit  a future  brood.  It  neither  flies 
nor  eats ; tlie  male  only  feeking  the  female, 
whofe  eggs  he  impregnates  ; and  their  union 
continues  for  four  days,^  without  interruption. 
The  male  dies  immediately  after  feparation  from 
his  mate  ; and  fhe  furvives  him  only  till  fhe  has 
laid  her  eggs,  which  are  not  hatched  into  worms 
till  the  enfuing  fpring. 

However,  there  are  few  of  thefe  animals  fuf- 
fered  to  come  to  a rtate  of  maturity ; for  as  their 
burrting  through  the  cone  dertroys  the  filk,  the 

manufadlurers 


4 

388  Av  History,  kc. 

manufafturers  take  care  to  kill  the  aurelia,  by 
expofing  it  to  the  fun,  before  the  moth  comes 
to  perfection.  This  done,  they  take  off  the  flofs, 
and  throw  the  cones  into  warm  water,  ftirring^ 
them  till  the  firft  thread  offers  them  a clue  for 
winding  all  off.  They  generally  take  eight  of  the 
filkcn  threads  together ; the  cones  are  ftill  kept 
under  water,  till  a proper  quantity  of  the  filk  is 
wound  off ; however,  they,  do  not  take  all ; for 
the  latter  parts  grow  weak,  and  are  of  a bad 
colour.  As  to  the  paper-like  fubftance  which 
remains,  fome  ftain  it  with  a variety  of  colours, 
to  make  artificial  flowers  ; others  let  it  lie  in  the 
water,  till  the  glutinous  matter  which  cements 
it  is  afl  diffolved:  it  is  then  carded  like  wool, 
fpun  with  a wheel,  and  converted  into  filk  ftuffs 
of  an  inferior  kind. 
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